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PREFACE TO THE FIRST EDITION. 


P\ URING the past twelve years the Public Health Depa 
merit of Bombay has, under the auspices* 
Government of Bombay, been giving a six months & oi 
lectures with a view to making provision for a supply of men 
versed in the theory and practice of sanitation, for employ¬ 
ment as Inspectors or Health Officers in mofussil Municipali¬ 
ties. Students come from all parts of India and Burma. 
At the end of the course an examination is held and certi¬ 
ficates are awarded to successful students. Latterly the 
Royal Sanitary Institute, London, offered to co-operate in 
the examination and grant its certificates to successful candi¬ 
dates. The offer was accepted and this arrangement has 
been in force since 1910. 

With a view to improving the sanitary condition of the 


country and securing the better observance of health regu¬ 
lations. the Government of India and the Provincial Govern¬ 
ments have recently put in force a scheme for the improve¬ 
ment of the sanitary services and laid down rules for the 
guidance and instruction of students. 


The lectures and demonstrations given to students of the 
Sanitary Surveyors’ Class by the Officers of the Public Health 
Department, Bombay, have now been elaborated and pub¬ 
lished in the hope that they may reach a wider circle of 
students than can manage to attend the Class, and generally 
provide for Municipalities and others interested in questions 
of public health and hygiene a handy and practical guide to 
sanitation in India. 

The book aims at providing the sanitary student with in¬ 
formation on the practical application of modern sanitary 
methods adapted to India as well as to other places; for the 
principles of sanitation are the same in all countries although 
the conditions may differ* 
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As far as possible, each subject has been dealt with in a 
practical form, so that the book may furnish information 
which may be of value to the sanitary student in carrying 
out the duties of a responsible post. 

It will be seen that the Public Health Acts and By-laws 
both in England and India have been given in full on each 
subject, because we lay great stress on the value of properly 
constructed laws and regulations for any scheme of sanitary 
progress in India. As pointed out in the Chapter on Admi¬ 
nistration, the Acts and By-laws in force in the various 
towns of India arc based on the Public Health Act, 1875, 
and other English Acts, modified to suit the conditions, 
but are weak in many respects. The Sanitary Officer should 
realise the importance of a thorough acquaintance with 
the sanitary regulations in force in his district and be 
able to suggest amendments which arc required from time 
to time. 

We recognise that there is in the book much that relates to 
purely local sanitary methods of a large city like Bombay, 
but we make no excuse for this, for we hold that the highest 
standard should always be aimed at. All the towns and 
cities cannot work up to that standard at once. But though 
some towns and districts can only spend thousands while 
others spend lakhs, the principle involved is the same. 

We do not claim to have covered the whole area of sani¬ 
tation in India which is a very wide one, but we trust we 
have introduced some new matter not touched upon before. 
For contributions on some of the subjects the works of other 
authorities have been freely consulted. In the Chapter on 
Malaria the works of Manson, Ross, James, Liston and Bent¬ 
ley have been freely drawn upon, while it also includes a 
detailed statement of a Malaria campaign in a large city. 
Maxwell’s book on “ Refuse Disposal in England; Robert¬ 
son and Porters’ “ Sanitary Law and Practice in England” 
are among other standard works to which we have referred. 
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A special feature of the book is the insertion of a large 
number of photographs illustrative, as far as possible, o ( the 

sanitary methods dealt with. 

Though some of the measures advocated cannot be imme¬ 
diately applied to all parts of India, it is hoped that the 
example set by the larger cities, which are enumerated in 
the book, will have the effect of stimulating interest in sani¬ 
tary matters throughout India, and that many of the growing 
towns and cities will gradually recogmse the importance 
of organising a trained stall of Sanitary Officials and oi carry¬ 
ing out those measures which experience has shown to he 
both necessary and practicable. 

I am deeply grateful to my assistants and staff generally 
for their valuable co-operation and help ; to Mr. N.S. Kowshik, 
the Chief Clerk of the Health Department, are due our warm¬ 
est thanks for his assistance in correcting the proofs and to 
Mr. Shamrao G. Rajapurkar for many of the drawings. 
The co-operation of the Times of India Press has gieatly 
facilitated the publication of this book. 


Bombay, 1 


J. A. TURNER, M.D., d.p.h. 




PREFACE TO THE SECOND EDITION. 



WING to a continued demand for the book, since the 


first edition was exhausted towards the end of 1915, 
the publication of a second edition has become necessary. 

The opportunity has been taken to carefully revise the 
book. Some of the chapters have been re-arranged ; parts 
have been re-written; much new matter has been introduced; 
new illustrations have been inserted, a few of the old have 
been withdrawn; and an index has been added. Regula¬ 
tions and details necessary for a, closer study of the subject 
have been given in smaller type. 

Some valuable suggestions contained in the reviews which 
appeared on the publication of the book have been adopted, 
The original plan and object have, however, been steadily 
kept in view. 

The work of revision, like that of compilation in the first 
instance, has had to be accomplished when circumstances 
permitted under conditions not favourable to constant at¬ 
tention, and a few omissions and typographical errors may 
still exist. 

To Dr. Goldsmith and Mr. N. S. Kowshik and my assis¬ 
tants my thanks are due and I have much pleasure in 
associating their names with mine in the publication of 
the book, which, we trust, may prove increasingly useful 
and acceptable to those for whom it was originally intended. 



PREFACE TO THE THIRD EDITION. 


HE second edition haring run out of print towards the 



beginning of 1921, a fresh edition has become necessary 
to meet the demand. 

In the publication of this edition, the original plan and 
object have been adhered to, and the book has been 
thoroughly revised and brought up to date. The sections on 
water, plague, tuberculosis, leprosy and influenza have been 
rewritten and much fresh material inserted in almost every 
chapter. The latest available statistics hav? been given and 
the index has been made more copious. 

For this I am indebted to my late colleagues Drs Sorab 
C. Hormusjee, K. B. Shroff, 0. Coutinho and Mr. N. S. Kow- 
shik, to whom I again give my most grateful thanks. 

My thanks arc also due to Mr. Do Joss, Conservancy 
Supervisor, .who has revised and partly re-written the portion 
dealing with rats in relation to plague after a special study 
of the subject at the Government Plague Laboratory at 
Poona. 

I regret, however, that owing to the sad death oi 
Dr. Goldsmith in December 1919, 1 have been denied in the 
preparation o£ this edition the very valuable assistance which 
he so abundantly gave in the preparation of the first two. 


Bombay, 

y 

February 1922. J 


J. A. TURNER, m.d., d.p.h. 
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SANITATION IN INDIA. 

CHAPTER I. 

ADMINISTRAtlON OF PUBLIC HEALTH ACTS IN INDIA. 

^jpHE Acts and Bye-laws, which regulate and control 
Public Health in different parts of the world, vary 
with the progressive tendency of the people. 

In England, the Public Health Act, 1875, forms the basis 
of all laws regulating and dealing with the control of Public 
Health, and these laws are extended or curtailed to meet the 
requirements of any particular locality. 

The English Public Health Acts apply to urban and rural 
districts and some are adoptive, but it is the tendency of 
every urban and rural district to adopt all those sections 
relating to Public Health. 

The laws controlling Public Health in India are adminis¬ 
tered by the Municipality and comprise the Bombay Munici¬ 
pal Act and Bye-laws, and the District Municipal Act and 
Bye-laws, the Calcutta Municipal Act and Bye-laws, the 
Madras Municipal Act and Bye-laws. There are also the 
Cantonment Municipal Acts and the Municipal Act of Native 
States, where Municipalities exist. 

These Acts are very different in many respects, especially 
those sections dealing with Buildings, Housing, Over¬ 
crowding, Registration of Births and Deaths, Nuisances 
Disposal of the Dead and Control of infectious Diseases. 

In large cities and towns in India, the executive control 
is vested in the officer appointed by Government. In Bom¬ 
bay he is called the Municipal Commissioner; in Calcutta, 
Chairman of Commissioners; in Madras, President; and in 
other towns, Chief Municipal Officer ; in the Districts, with a 
population of not less than 100,000, and also in. other 
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The Chairman, 
The President, 
The Collector, 
The Chief Officer, 
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Districts where specially appointed, the Municipal Commis¬ 
sioner (Bombay Act VIII of 1914.) 

The sections of the Act read thus :— 

The Commissioner, 

may—or it is the duty of the—or 
- the C. shall take measures for secur¬ 
ing,. (fee., when it appears to the C., 
&c. 

Certain sections of these Acts make it incumbent on the 
Executive Officer to obtain the sanction of the Standing 
Committee of the Corporation, or Commissioners, or the 
Council. 

The Public Health Acts in British India, therefore, vary 
in degree according to the character of the district, urban or 
rural, and are amended and added to from time to time. 

They are based on the English Public Health Act, 1875, 
and other English Acts ; the Municipal Executive Officer— 
Commissioner, Chairman. President or Collector—taking 
the place of the Sanitary Authority in the English Act. 

Notices are signed by the Municipal Commissioner or the 
Chief Officer as the case may be. 

Under certain sections of the various Indian Municipal 
Acts, the local Authority has power to make Bye-laws. 

In the larger cities in the Presidencies of Bombay, Calcutta 
and Madras, the Executive Health Officer and the Executive 
Engineer are appointed by the Municipalities subject to the 
approval of Government, and the subordinate staff by the 
Commissioner, or the Municipality. The staff varies accord¬ 
ing to the size and importance of the city. 

Sanitary Administration. 

The Public Health Administration in England is now 
contolled first, by the Ministry of Health, a Department of 
Government; secondly, by County Councils who appoint a 
County Medical Officer of Health : thirdly, by the Urban and 
Rural District Council; fourthly, by the Parish Council. In 
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many counties of England, there is a County Medical Officer 
of Health, and in addition there are combined districts com¬ 
prising urban, and rural areas, which also appoint a whole- 
time Medical Officer of Health for the combined district ; and 
there are also Medical Officers of Health of large cities, 
county boroughs and smaller towns and rural districts: in the 
case of these latter, the M. Os. may or may not be whole-time 
officers. All these officers are appointed by the various 
local Authorities subject to the sanction of the Ministry o i 
Health and, in the majority of cases, are whole-time men and 
half their salary is paid by the County Council out of the 
County rates, 

The local Authority administers the various Acts con¬ 
cerned with the Public Health, viz., the Public Health Act, 
1875, and the Public Health Act, 1890 ; the Rivers Pollution 
Prevention Act, the Factory and Workshops Act, Housing of 
the Working Glasses Acts, Infectious Diseases Prevention 
Act, the Sale of Food and Drugs Act, the Margarine Act, the 
Dairies, Cowsheds and Milk-shops Orders, Canal Boats Act, 
lufant Life Protection Act, &c. 

In large cities of. England, the local Authority is the Cor¬ 
poration, which is divided up into Committees for differ¬ 
ent Departments,— Health Committee, Cleansing Committee, 
Lighting Committee, Streets and Buildings Committee, 
etc. 

In London, the County Council is the local Authority, 
with separate medical and administration staff, See., 
but for Public Health Administration, London is divided 
into 42 Metropolitan Boroughs, and the City and Port of 
London, each having its own Medical Officer of Health, 
Engineer, &c. 

The Ministry of Health is the supreme Authority 
and can insist on the proper administration of the Acts by 
the local Authority. 


MIN tSf/ty 



Irr India the sanitary administration of many large cities 
is carried on by a municipality with a Chairman, Commission 
er or President, appointed by Government, 


In Bombay, the local Authority is the Corporation, with 
a Commissioner appointed by Government. The Muni¬ 
cipality of Bombay is the controlling body,, and is comprised 
of a Corporation partly nominated by Government, partly 
elected by ratepayers and the Bench of Justices of the Peace, 
the Chamber of Commerce and the University, the Port 
Trust and tie Improvement Trust. 

In Calcutta, this Authority is called Commissioners, with a 
Chairman appointed by Government, and the Commissioners 
are elected, as in Bombay, by ratepayers and nominated 
by Government, and elected by Justices, the Chamber of 
Commerce, &c. 

The local Government is the supreme Authority and can 
insist on the proper administration of the Acts. 

The Executive in Bombay consists of the Municipal Com¬ 
missioner appointed by Government. 

The Executive Health Officer is appointed by the Corpo¬ 
ration, subject to the approval of Government. 

The Executive Engineer is also appointed by the Corpora¬ 
tion, subject to the approval of Government. 

In Madras, the local Authority is Commissioners with a 
Chairman appointed by Government, and the Health Officer 
now appointed by the Corporation. 

In the other towns, Cawnpore, Ahmedabad, Poona, Surat, 
Delhi, Lahore, Lucknow, Agra, Nagpur, &c., the local Autho¬ 
rity is the Municipality. 

The Government, Sanitary Service in India consists of a 
Sanitary Commissioner to the Government of India and 
to each local Government, and in addition Deputy Sanitary 
G jmmissioners. 
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Le Government of India have within recent years decided 
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to improve and strengthen the Sanitary Service, and the 
following is the Resolution dealing with Sanitation in India :— 

No. 921.-—86# dated Simla,.the 23rd May 1912 

Resolution,—B y the Government of India, Department of Education, 
(Sanitary.) 

“ The Government pf India have had for some time under their considera¬ 
tion the question of the improvement and strengthening of the sanitary 
services in India. The Plague Commission in 1901 strongly urged the 
necessity for the improvement in certain directions of the organization of 
the Sanitary Department in India, with the object of dealing more effective¬ 
ly with outbreaks of plague and other epidemics and with the general sani¬ 
tation of India. In 1905 a scheme was formulated by the Royal College of 
Physicians for the creation of a medical and sanitary organisation in India, 
and tho inadequacy of the sanitary services, as then constituted, was again 
emphasised. 

In 1997 the Government of India addressed all local Governments invit¬ 
ing them to consider certain proposals for reform. Tho views of local 
Governments have been, considered in detail, and a scheme has now been 
formulated which has received the sanction of the Secretary of State. The 
object of this Resolution is to indicate for general information the lines on 
which it is proposed that ra-organization should proceed. 

2 . Tho administrative machinery of the Sanitary Department is already 
in most respects fairly complete and efficient. The improvements that tho 
Government of India desire to effect are in the direction of further decen¬ 
tralisation of control; of widening tho field ,»f recruitment by throwing 
open the higher posts to f ully qualified Indians of proved aptitude; of 
strengthening the staff in some provinces in which at present it is admit¬ 
tedly inadequate. 

8 . Hitherto the appointment of Sanitary Commissioner in ail provinces, 
with the exception of Madras and Bombay, has rested with the Imperial 
Government. The Government of India have now authorised all local 
Governments to select their Sanitary Commissioners from officers serving in 
tho Provincial Sanitary Department, provided that no officer of less, than 
fifteen years* service be appointed without their previous sanction, they 
will also retain the selection in their own hands when no suitable officer is 
available in the province, or when tho local Government desires to appoint 
an officer serving in another province. The Government of India further 
do not oonsider it desirable that there should be any limitation to the tenure 
of the office of Provincial Sanitary Commissioners and the existing orders on 
the subject contained in the Home Department Resolution Ho. 4340-51, 
dated the 7th June 1888, are cancelled. 

4 . It has become evident that the existing number of Deputy Sanitary 
Commissioners in more than one province is inadequate in view of the 
exacting nature of the duties which they have to perform, and the un- 
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wieldl y size of their charges. The area served by these officers ranges from 
129,241 square miles in Mridras to 24,597 square miles in Bombay and the 
population from 3G| millions in Madras to 3} millions in Bombay. The 
Government of India have now decided to create eight addition a) appoint¬ 
ments of this class, two each in the three provinces of Madras, Bengal and 
the United Provinces and two which were originally proposed for Eastern 
Bengal and Assam. The allotment of tlieso posts, with those sanctioned 
for Bengal, will require re-adjustment in view of the recent administrative 
changes. 

The appointments of Deputy Sanitary Commissioners will no longer be 
reserved for officers of the Indian Medical Service, and Indians possessing 
the necessary qualifications will be eligible for these posts. The selection of 
candidates for Deputy Sanitary Comraissionerships, whether officers of 
the Indian Medical Service or not, will remain with local Governments 
subject to the following conditions :— 

(1) that the candidate holds a British diploma in public health and a 

registrable medical qualification ,* 

( 2 ) that no officer is appointed who is not an accepted candidate for 
the Sanitary Department; and 

(3) that the Government of India is asked for an officer wnen the 
local Government has no candidate available who is qualified and 
on its accepted list of candidates. 

5. The Government of India consider that the terms to be offered to 
Deputy Sanitary Commissioners, not belonging to the Indian Medical Ser¬ 
vice, should be non-pensionable, but that the scale of pay should conse¬ 
quently be fixed at rather more than two-thirds of the pay of Indian Modi 


cal Service officers in the department, 
mined is as follows : 

Years of service. 

The scale which they have 

Rs, 

1-2 (probationary) .. 


.500 

3-5 .. .. 


.600 

6-10 . 


.700 

11-15 .. 


.800 

16 and over .. 


.900 


For approved service of over 20 years, pay of Rs. 1,000 w ill be given up 
to 25 years which will ordinarily be the limit of service. Officers appointed 
on this scale will be eligible for leave under the Indian Service Leave Rules. 
First appointments will be made on probation for a period of not less than 
two years, and no officer will receive any increment of pay during the pro¬ 
bationary period of his service ; but in the case of men who have rendered 
approved service as municipal officers of health, the period of probation 
may be dispensed with at tho discretion of local Governments and the full 
rat* of pay (eiz., Rs. GOO) allowed. All Deputy Sanitary Commissioners will 
be debarred from private practice. 
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Another part of the’administrative machinery which has attained a 
position of varying usefulness in different provinces is the Sanitary Board. 
These Boards are beneficial in emphasising the importance of the subject of 
sanitation, in correlating sanitary schemes with administrative exigencies 
and in securing direct discussion* between sanitary experts and those; who 
can appreciate and represent the attitude of the general population. The 
constitution of these Boards should, the Government of India consider, 
l>e determined by the local Government with reference to the functions 
with which they are to be entrusted. If the Board is purely an advisory 
body, it should contain the smallest number of persons sufficient to ensure 
that projects submitted to it will be examined adequately from the points 
of view of public health, of engineering and of finance and general ad* 
ministration. If the Board has specific powers of sanction, and is, within 
certain limits, practically'^to represent the local Government in matters of 
sanitation, it will appropriately be larger; but it cannot, in the Government 
of India’s opinion, bo desirable that, a large body of officials without power 
to sanction schemes should be interposed between the local authorities 
and the provincial Government, 


7. The weakness of the executive establishment of the service, and the 
inadequacy of the staff of trained officers of health, is a defect whioh lias 
been prominently brought to the notice of the Government of India, the 
remedy for which is a necessary preliminary to any substantial improvement 
of sanitation. The Presidency towns and a few of the larger cities have 
such officers ; but as a rule the Civil Surgeon is the only health offic< r of the 
towns in a district. It is difficult for him to give sufficient attention to the 
sanitary requirements of the he ad-quarters town ; it is impossible for him to 
make more than an occasional inspect p of other towns. The scheme now 
sanctioned provides for the appointmenfof health officers of the first class 
for larger municipalities and of the second class for the smaller towns, in 
accordance with de tailed apropos als received from the local Governments. 
A health officer of the first class will be required to have a registrable 
medical qualification and a British diploma in public health. The neces¬ 
sity for a British diploma will however be only temporaiy, as the Govern* 
ment of India trust that it may be possible to remove the second restriction 
so soon as arrangements can be made in India which will enable Indians 
trained in this country to become health officers of the first class. For 
health officers of the second class the main, qualifications will be a good 
general education, supplemented by a course of training in public health 
approved by the local Government. A salary of Rs. 300-20-500 is consi¬ 
dered suitable for officers of the first class (with higher pay in exceptional 
cases) and of Rs. 150-10-300 for officers of the second class. The Govern¬ 
ment of India leave it to local Governments to determine in the case of 
both classes, whether a provincial service should be constituted or whether 
the appointments should be local; but they consider that grants-in-aid by 
local Governments should be made only on conditions which will ensure 
that qualified men are appointed, and that they will have reasonable seou- 
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nty of tenure. They also consider that the necessary power should be 
vested in local Governments to require a municipality to appoint a health 
officer and to veto the appointment of an unfi t person. 

In order to assist local Government's to establish this trained service* 
the Government of India have offered to grant an annual subsidy to those 
Governments which cannot find the money from provincial funds, to the 
extent of the entire cost of the additional Deputy .Sanitary Commissioners 
(calculated at the rates proposed for men not belonging to the Indian 
Medical Service) plus half the cost of the municipal health officers in the 
towns in which local Governments consider they should he appointed. It 
h hoped that the balance can then be found by the municipalities and local 
Governments concerned. 

fi. The subordinate supervising staff of the conservancy establishment 
also calls for improvement. In most towns there is an official whose func¬ 
tions resemble those performed by an inspector of nuisances in England. 
It is however exceptional to find in this position a man who has any tech¬ 
nical knowledge of liis work. The Government of India think it desirable 
that a service of trained sanitary inspectors should bo organized in munici¬ 
palities, baaed on such standard of population, income or area as commends 
itself to the local Governments. They have recommended to the notice 
of the other provinces the system in force in Madras, whereby eveTy muni¬ 
cipality is required to employ at least one trained inspector, a second in¬ 
spector if the population exceeds 30,000 and three inspectors if the popula¬ 
tion exceeds 50,000; but they leave it to local Governments to determine 
the preliminary qualifications to be required from candidates, the course 
of training they must undergo and the rates of pay to be given. They 
trust that, local Governments will bo able to give assistance to such 
municipal bodies as require it in the organization of this subordinate 
staff. 

9. The Government of India are confident that the schemes now sane* 
tioned will mark a substantial advance towards the organization of a train¬ 
ed sanitary staff capable of furthor expansion in. the future, and that it will 
prove an efficient agency foT extending a knowledge of elementary hygiene 
among the people.” 

Sanitary Administration of Towns in India. 

Towns in India, in which any attempt at sanitary adminis¬ 
tration is made, vary in population from 30,000 to 1,000,000. 
In the majority of the smaller towns, the duties of the Health 
Department, if one exists, are very ill-defined and perfunc- 
torih' carried out. No actual hard and fast rules can be laid 
down—much depending on the rateable value, the commercial 
enterprise and importance as a residential centre, the class 
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*j Sanitary Administration op Towns in India. 

^mhabitants, the climatic conditions and facilities for 
communication. 

In view of the desire of the Government of India to improve 
the sanitary administration of the Empire, certain, principles 
may be laid down with regard to the following:— 

1. Water-supply. 

2. Drainage and Sewage disposal. 

3. Refuse collection and disposal. 

4. Registration of Births and Deaths. 

5. Control of Infectious Diseases. 

6. Supervision and Control of Trades and Factories. 

7. Condition of Houses, their improvement. 

8. Re-arrangement of crowded areas and Town- 
planning. 

9. Medical Relief, Malaria, Tuberculosis. 

10. Disposal of the Dead. 

11. Pollution of Rivers and Wells. 

12. School Medical inspection. 

A Health Officer should be appointed either in a town or 
combined district- with 30,000 persons or more. He should be 
a qualified medical man with experience in public health 
work. 

He should have a staff of Conservancy and Sanitary In¬ 
spectors- -one to each 20,000 population. 

For the registration of births and deaths, there should be 
a Registration Office, with Branch Offices if the district has 
a population of over 50,000—or is a combined one. 

The Registrars should be qualified medical men, or Sub- 
Assistant Surgeons, with training in sanitation. 

On taking over charge of a town or district, the Health 
Officer should first obtain an accurate map giving the area, 
number of inhabited houses, streets, lanes and carts and the 
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population of each section. He should divide the district 
into sections and put each section under a Sanitary Inspec¬ 
tor, who should he an educated and trained man. 


The extent of labour staff required will depend 1 *<fely on 
the particular industry or occupation of the ,pfe ... con¬ 
cerned. 

Details of every street and house should be available and 
a bouse to house inspection made by the Sanitary Inspectors 
and the method of drainage, night-soil disposal, and refuse 
collection and disposal laid down. 

In every town or district of any size, a large number of 
huts or small houses exist occupied by the poorest 
classes. 

It is not to be expected that modem sanitary methods 
which are adopted in large cities can be applied here, but 
some attempt can be made to improve their surroundings. 

In the majority of these districts it will be many years 
before the inhabitants can be taught the value of clean¬ 
liness in and around the dwellings : nor will it be possible to 
drain all sullage water and night-soil or adopt other than 
existing methods, but there are mam' ways of improving the 
sanitation of a district besides expensive drainage schemes. 

Land is plentiful and labour is cheap and the climate is 
favourable for disinfection by the sun and wind. 

These conditions should be taken advantage of, for even 
the poorest class of huts can be improved by regulating their 
position and putting a mukadam in charge who can supervise 
the cleaning of the surroundings, disposal of night-soil, filling 
in of damp places and keeping of a register of births, deaths 
and sickness. 

Bombay. 

Bombay may be taken as an example of a large city in 
India where modern sanitary methods are applied. 
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The population of Bombay is about 1,200,000 and in point 
of numbers it is the third City in the Empire. 


Name of City. 

Population. 

Area. 

Bombay 

.. 11,72,953 

14,575 acres. 

Calcutta 

.. 12,44,824 

20,547 „ 

Madras 

.. 5,22,707 

17,280 „ 

Manchester 

.. 7,31,556 

20,799 „ 

Liverpool 

.. 7,67,992 

21,219 „ 

Glasgow 

. . 10,32,228 

19,183 

Birmingham .. 

.. 8,59,644 

43,537 „ 



Annual 


Kateable 

'Expenditure, 

Name of City. 

Value. 

Cleansing 

Department. 


£ 

£ 

Bombay 

.. 5,149,828 

145,761 

Calcutta 

.. 2,500,000 

78,000 

Madras 

94,933 

23,000 

Manchester 

.. 4,554,958 

242,000 

Liverpool 

. . 4,783,000 

120.000 

Glasgow 

.. 5,960,000 

130,000 

The Head of the 

Health Department 

is the Execu 


Health Officer. 


For administration purposes, the City has been divided 
into seven wards, each under the subordinate charge of an 
Assistant Health Officer, who is responsible both for the con¬ 
servancy and sanitary work of his ward. The Assistant 
Health Officers are assisted by a staff of Sanitary and Conser¬ 
vancy Inspectors, Assistant and Sub-Inspectors. They are 
under the control and work under the general orders of the 
Executive Health Officer, who is assisted by two Assistants. 

There is also a Medical Superintendent in charge of the 
Arthur Road Hospital for infectious diseases and the Maratha 
Hospital for Plague. 
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For analytical and bacteriological examination there is a. 
Municipal Analyst in charge of a fully equipped chemical 
and bacteriological Laboratory. 


The Veterinary staff includes four qualified Veterinary 
Surgeons with 11 Veterinary Overseers, who inspect the milch- 
cattle stables in the City and the Municipal bullocks, and are 
in charge of the Municipal Bullock Hospital. 

The Vaccination staff includes the Superintendent, the 
Assistant Superintendent and ten Vaccinators, 

The Sanitary and Conservancy Staff, exclusive of the labour 
staff, consists of ■— 

10 Senior Medical Inspectors. 

10 J miior Medical Inspectors 

who are also District Registrars in charge of the ten 
Registration Districts of the City. 

50 Medical Assistants in charge of sections. 

11 Leave Reserves. 

10 Jamadars. 

11 Disinfecting Sub-Inspectors. 

5 Milk Sub-Inspectors. 

1 Junior Medical Inspector, Malaria. 

1 Medical Assistant Inspector, Malaria. 

16 Junior Overseers, Malaria. 

2 Sub-Inspectors foT the destruction of stray, 

ownerless dogs. 

Conservancy. 

1 Conservancy Assistant. 

5 Supervisors, 

12 Assistant Supervisors. 

5 Senior Overseers. 

49 Junior Overseers. 

12 Leave Reserves. 

22 Sub-Inspectors. 


Assistant Health Officers. 
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Duties of the Staff* 


The duties of the staff are on the same lines as those in 
English cities, but are of a more multifarious and exacting 
character. The habits of the people, their caste prejudices 
and religious susceptibilities and the difficulties of enforcing 
the Acts and Bye-laws, and the control of a large staff of 
labourers render the work of the Health Officer much more 
arduous: and he must bo as much a teacher as an Execu¬ 
tive Officer; and while < no raising tact and discretion, must 
possess a firm, guiding hand both with regard to the people 
and the authorities under whom he serves. 

The Executive Health Officer is, under the Municipal Com¬ 
missioner, the chief supervising officer. 


Assistant Health Officers* 


The Assistant Health Officer is the Health Officer of a Ward 
which has a population of 85,000 to 250,000. 

The duties of the Assistant Health Officer are— 

(1) to inform himself, as far as practicable, respecting 
all influences affecting or threatening to affect injuriously 
the public health in his Ward ; 

(2) to inquire into and ascertain the causes, origin or 
distribution of diseases within his Ward, and to ascertain 
to what extent the same has depended on conditions capable 
of removal or mitigation ; 

(3) by systematic and daily inspection in his Ward to 
keep himself informed of the conditions existing therein and 
injurious to health; submit reports to the Health Officer 
on outbreaks of infectious disease or special mortality occur¬ 
ring in any house or section; report to the Health Officer 
on any matters likely to affect the health of the City general¬ 
ly, and on any matters which should be brought to his notice ; 

(4) to exercise full administrative control over his Ward 
and to carry out the sanitary provisions of the Municipal 
Act; 
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(5) to supervise the work of the sanitary and con¬ 
servancy staff , and to see that the conservancy of the Waid 
is efficiently carried out; 

(6) to supervise the work of the District Registrars and 
their Dispensaries and offices, to inquire into any outbreak 
of infectious disease reported by the District Registrar, 
to arrange and supervise removal of the suffering to hospital, 
disinfection and other measures necessary for dealing with 
such cases of infectious disease ; 

(7) to supervise the carrying out of all special Plague 
measures, such as disinfection, evacuation of infected houses, 
removal of cases to hospital and contacts to health camps, 
and supervision of health camps in his Ward ; 

(8) to inquire into complaints made by the public, to 
make reports, when required, to the Health Officer and the 
Municipal Commissioner; 

(9) to serve notices on owners of premises in which there 
are s&nitarv defects and to conduct prosecutions in the Police 
Court against offenders of sanitary provisions of the Muni' 
cipal Act; 

(10) to carry out all orders and instructions of the Muni" 
cipal Commissioner and the Health Officer. 

The staff of a Ward consists of an Assistant Health Officer, 
his office staff and outdoor staff of Medical Assistants in 
charge of Dispensary, Visiting Nurse and Midwife, birth regis¬ 
tering Karkoons, Sanitary and Conservancy Inspectors, Sub- 
Inspectors. Mukadams and labour staff of bigaries, cart-dri vers 
and halalkhors, and Cemetery Clerks who are in charge of 
cemeteries and burning ghats 

Outdoor Staff— Each registration District is in charge of a 
Medical Inspector, who is a qualified medical man, having 
under him two Medical Assistants, who are Sub-Assistant 
Surgeons, Visiting Nurse and Midwife, birth and death 
registration Karkoons, disinfecting gangs in charge of an 
Inspector, and ambulance coolies. 
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Sanitary Staff .—There are a Medical Inspector in each of 
the ten Districts and a Medical Assistant for each of the 
fifty units. 


Conservancy Staff — There is a Conservancy Assistant 
with Supervisors, Assistant Supervisors, Senior and Junior 
Overseers and Sub-Inspectors. 

House drain cleaning work . — This work is now done under 
the Assistant Supervisors, by masons and the staff of drain- 
cleaning bigaries of each section. In each Ward there is a 
gully-flushing engine and a gang in charge of a Sub-Ins¬ 
pector. 

The labour staff is directly controlled by Mukadatns. 

It consists of bigaries to sweep the roads and footpaths 
and house-gullies; 

Cart fillers to fill the cutchra carts and cart-drivers for the 
carts; 

Gully plungermen to clean gully traps ; 

Halalkhors to clean privies and remove night-soil to depots. 

Vacant ground cleaners to remove night-soil from vacant 
ground, street corners, &c : 

Public latrine and urinal cleaners. 

This staff clean house-drains, repair broken house-drains 
and gully traps, sending in bills to the house-owners con¬ 
cerned. They also clean waste-water pipes and all con¬ 
nections to house-drains'. 

The routine work of an Assistant Health Officer consists of a 
visit to his Ward stables and Dispensary and inspection of 
some part or parts of his Ward in the early mornings between 
G and 10 a.m., and from 11 to 5 km. or later, office work 
and outdoor supervision work are carried on. It includes 
also the following :— 

Special inspections in the afternoons or evenings, and at¬ 
tendance at muster early morning and during the day at the 
Ward stable at least once a week. Surprise visits to the 
stables at least twice a week to inspect the feeding of bullocks. 
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Visits to places or premises for inquiry into complaints 
made by the public, which cannot be dealt with by the Sani¬ 
tary Inspectors, or for reports to be made to the Municipal 
Commissioner oi the Executive Health Officer 

Inspection of sites or premises for which building plans 
have been submitted and which require special inspection. 

Inspection of premises in which the privy accommodation 
is insufficient, or for sanitary reasons objectionable, with a 
view to action being taken under sections 248 and 249 . 

Examination of wells, tanks, fountains, basins, and other col¬ 
lections of water for presence of larvae of anopheles mosquitoes, 
or for cleaning, covering, filling in, &c., under section 381. 

Inspection of premises, for which notices for lime-washing 
and sanitary improvements under sections 257, 375 and 377 
have been served, to see if the work has been satisfactorily 
carried out. 

Inspection of licensed stables with special reference to the 
carrying out of the requirements of the bve-laws, the pre¬ 
vention of overcrowding, daily removal of dung and litter ; 
and in case of milch-cattle stables, for prosecutions for feed¬ 
ing cows and buffaloes, &c\, on stable litter under section 
384, clause (c). 

Inspection of houses, where cases of Plague or other infec¬ 
tious disease have occurred or which are insanitary, for re¬ 
ports to be made to the Executive Engineer for action to be 
taken for their improvement. 

Inspection of hotels, restaurants, eating houses, tea shops, 
sweetmeat shops, dairies, bakeries and hair-cutting saloons 
and places where indigenous cigarettes are made as these last 
have been found in some places to be centres of tubercular 
infection. 

Inspection of places, where refuse' is thrown into the gul¬ 
lies and streets, for prosecution under section 372. clauses 
(a), (e) and (/). 
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'^^^riEpection of food exposed for sale and the seizing of same, 
if necessary, under sections 413 to 417A, 

Collection of samples of milk, butter, foods, drinks, drugs, 
for forwarding them to the Municipal Analyst for analysis. 

Inspection of milk and ghee exposed for sale and collec¬ 
tion. of samples, if necessary, for analysis and action under the 
special Ghee Act. 

Inspection of public latrines and urinals to see if the same 
are- in good repair and proper working order and are being 
kept in a cleanly state. 

Selection of sites where new public latrines and urinals are 
required and reporting the same to the Health Officer. 

Inspection of Health Department carts and bullocks and 
chawls occupied by bigaries and halalkhors. 

Inspection of factories, &c., for smoke nuisance and action 
under section 391. 

Supervision of the work of the Nurses, birth Karkoons 
and death registration Ramosis. 

Surprise visits to the various night-soil depots in the Ward 
and inspection of the register kept by the tripmarker. 

Inspection of the work of cleaning house drains and re¬ 
placing broken gully traps, drain pipes, &c. 

Special inspection of premises about which action is being 
taken in the Police Courts. 


Visiting premises for reporting to the Municipal Commis¬ 
sioner if licenses for stables or firewood depots should be 
granted, or permits issued for proposed factories worked by 
steam, water or other mechanical power. 

Inspections on above lines are made in the early morn¬ 
ings and afternoon^. 

The office work of each Assistant Health Officer includes the 
writing of reports to the Municipal Commissioner and the 
Executive Health Officer; to the Executive Engineer. Drain¬ 
age Engineer and Water Engineer for action required to 
be taken by their Departments ; to the Superintendent of 
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Licenses informing him of the infringement of the terms of 
their licenses by licensees of stables and other licensed pre¬ 
mises : 

Drafting and signing letters in reply to complaints, or re¬ 
quiring house-owners to cany out certain works. 

The examination and disposal of building plans. 

The preparation of pay abstracts of all the supervising and 
labour staff. 

Disposal of defaulter sheets and reports, by the District 
Registrars and Inspectors, of offences committed daily and 
infliction of fines or other punishments. 

Attending the Police Court every week to conduct cases. 

Inspecting or dealing with any urgent nuisances reported 
by the Sanitary Inspector of the Ward, who attends every 
day for the purpose at the office of the Assistant Health Officer- 

Submitting and receipting bills for works carried out bv 
the Health Department for private persons, such as cleaning, 
repairing house-drains and their connections, sweeping 
certain private roads and compounds and removing refuse. 

Reporting to the Executive Engineer, Drainage Engineer 
and Water Engineer, defects in public latrines, stables, chawls 
and other buildings belonging to the Municipality which are 
in the charge of the Health Department and certifying the 
bills for the necessary works carried out. 

Sending in indents for the feed of Health Department 
bullocks, for brooms, baskets, lime and other articles required 
by the Health Department for the use of the Waids. 

Arranging for the removal of refuse and night-soil from 
military camps, circuses, private camps, &c. 

Arranging for the supply of special and ordinary halal- 
khor service to private houses, hotels, factories, camps, &c., 
and calculating the taxes leviable for such special halalkhor 
service on observations taken of the amount of night-soil 
and cesspool water removed. 
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District Staff. 


For the purposes of medical relief, registration of births 
and deaths, and taking measures against infectious diseases, 
the City of Bombay is divided into ten parts called Districts, 
and each District is in charge of a fully qualified Medical 
Officer, called the District Registrar, who has under him the 
following staff:— 

1. Four or more qualified Sub*Assistant Surgeons, one 
for each unit, called the Assistant Medical Inspector, whose 
duty is to check immediately all death reports received from 
cemeteries or death ramosis, to make house-to-house inspec¬ 
tion and find out sickness and births, to treat poor patients 
at their houses, to supervise disinfection, to report to the 
District Registrar sanitary defects observed in houses, to 
check the work of birth Karkoons and to assist the District 
Registrar generally. He has to reside in his own section 
and in the Dispensary of the District if there is accommoda¬ 
tion. 

2. One fully qualified midwife, called the Nurse, whose 
duty is to make house-to-house inquiry, so as to instruct the 
female population as regards the feeding of infants, domestic 
and personal hygiene, and other sanitary matters, to conduct 
delivery cases in poor families and to find out births. 

3. Three or more birth Karkoons, one for each section, 
whose duty is to make house-to-house inspection, and collect 
information regarding births and sickness and to serve 
vaccination notices. 

4. Cemetery Karkoons in charge of each cemetery. In 
large cemeteries there are fully qualified Sub-Assistant 
Surgeons. Their duty is to register deaths at the cemeteries 
and to ascertain the cause of death from the relatives of the 
funeral party. 

5. Death registration Ramosis, six or more for each Dis¬ 
trict. Their duty is to attend day and night at specified 
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places in their section and to give a pass to the funeral party 
after personally ascertaining the proper address of the de¬ 
ceased. One of these death-passes is presented at the ceme¬ 
tery and the other is sent to the District Registrar of the 
District for immediate inquiry as to the cause of death. 

6. A Disinfecting Sub-Inspector to carry out disinfecting 
operations. 

7. Mukadams, a gang of coolies, camp master, clerks, 
peons, &c. 

The District Registrar, who generally resides in his own 
District or close to it, is in charge of all sections of his District 
and is personally responsible for them. His duties are to 
attend both in the mornings and in the afternoons, the Muni¬ 
cipal Charitable Dispensary which is situated in the central, 
part of his District, to treat, at their own residence, poor 
patients who are unable to move out of their houses, to check 
death reports, to supervise the work of Sub-Registrars and 
birth Karkoons and the Nurse, to supervise the disinfection 
of infected houses, evacuate houses where necessary, to make 
special reports to the Health Officer on the outbreak of any 
special diseases, to report to the Assistant Health Officer all 
insanitary houses and any sanitary defects observed during 
his rounds, and to assist the Assistant Health Officer and the 
Health Officer generally. He has also to look after the camps 
and take prompt measures to prevent the spread of sickness 
in them. 

Each Dispensary is also the office of the District Registrar 
and is provided with a telephone connection to receive in¬ 
formation of infectious diseases from the public. Special 
arrangement is made to receive messages at any time during 
the day and night. On the occurrence of cases *.of Plague, 
Cholera, Typhoid Fever, Relapsing Fever, Small-pox and 
Phthisis, disinfection of the infected clothes, etc., is carried 
out. 
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GUIDE TO PUBLIC HEALTH LAWS* 

(Notes are local to Bombay .) 

The City of Bombay Municipal Act of 1888 as modified , up 
to 3Ltf May , 1920. 


(а) The City. Means the City of Bombay. 

(б) The Corporation. —Means the Municipal Corporation of the City 
of Bombay. 

(c) Councillor. —Means a member of the Corporation. 

(d) The Commissioner. —Means the Municipal Commissioner for the 
City of Bombay. 

(e) Bakehouse. —Means any place in which are baked bread, biscuits 
or confectionery, from the baking or selling of which a profit is derived. 

(/) Owner. —When used in reference to any premises means the person 
who receives the rent of the said promises, or who would be entitled to 
receive the rent thereof if the premises wore let: and includes: — 

I. An Agent or Trustee who receives such rent on account of the 
ownor. 

II. A receiver appointed by any Court. 

(g) A person is deemed “ to reside ” in any dwelling which ho sometimes 
uses, or some portion of which ho sometimes uses, though perhaps not 
uninterruptedly, as a sleeping apartment. 

(h) Eating House. —Means any premises to which the public are 
admitted and where any kind of food is prepared or supplied for consump¬ 
tion on the premises for the profit or gain of any person owning or having 
an interest in or managing such premises. 

(i) Building .—Includes a house, out-house, stable, shed, hut and 
every other such structure whether of masonry, bricks, wood, mud. metal, 
or any other material whatever. 

(j) Premises .—Includes messuages, buildings and lands of any 
tenure, whothor open or enclosed, whether built on or not and whether 
public or private. 

(fc) Water Work. — Includes a lake, stream, spring, well, pump, reservoir, 
cistern, tank, duct, whether covered or open, sluice, mainpipe, culvert, 
engine and any machinery, land, building or thing for supplying or used 
for supplying water. 

(0 A Sweetmeat. Shop.- — Means any premises or part of any premises 
used for the manufacture, treatment or storing for sale, or for the sale, 
wholesale or retail, of any ice-cream, confections or sweetmeats whatsoever, 
for whomsoever intended, and by whatsoever name the same be known, 
and whether the same be for consumption on or outside the promises. 

(m) Dram. —Includes a sewer, pipe, ditch, channel or any other device 
for carrying off sewage, offensive matter, polluted water, sullage, waste 
water, rain water or subsoil water, and any eject-ors, compressed air mains, 
sealed sewage mains and special machinery or apparatus for raising, collect¬ 
ing, expelling or removing sewage or offensive matter to the sewage outfall. 
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(w) Land .--Includes land which is being built upon or is built upon or 
iK covered with water, 

( o ) House-gutty. .- A passage or strip of land, constructed, set apart 

or utilised for the purpose of serving as a drain or of affording access to a. 
privy, urinal, cesspool or other receptacle for filthy or polluted matter, to 
municipal servants or to persons employed in the cleansing thereof or in 
the removal of such matter therefrom. 

(p) Street Includes any highway and any causeway, bridge, viaduct, 
arch, road, lane, footway, square, court, alley or passage, whether a 
thoroughfare or not, over which the public have a right of passage or 
access or have passed and had access uninterruptedly for a period of 
20 years. 

(q) Pubhc Street. Means any street heretofore levelled, paved, metal¬ 
led, channelled, sewered or repaired by the Corporation, and any street 
which becomes a public street under any of the provisions of the Act. 

(r) Private Street.' —Means a street which is not a public street. 

(s) Xuisanee .—Includes any act, omission, place or thing which causes 
or is likely to cause injury, danger, annoyance or offence to the sense 
of sight, smelling or hearing or which is, or may be, dangerous to life or 
injurious to health or property. 

(/) Dangerous Disease.—Xleens Cholera, Plague, .Small- pox, Leprosy, 
Enteric or Typhoid, Relapsing Fever, Malaria, Tuberculosis, Measles, 
Whooping Cough, Erysipelas, Scarlet Fever, Diphtheria, Sleeping Sickness, 
Yellow Fever, Kala-Azar, Influenzal Pneumonia and any endemic, 
epidemic, or infectious disease by which the life of man is endangered. 

Obligatory duties of the Corporation—Section 61- 

(a) Construction, &e., of drains and drainage works, and of public 

latrines, urinals arid public conveniences. 

(b) Supplying water. 

( c) Scavenging, &c. 

(d) Abatement of all nuisances. 

(e) Regulation of places for the disposal of the dead. 

(/) Registration of births and deaths. 

(//) Fublie vaccination. 

(g) Prevention of the spread of dangerous diseases. 

(gg) Public medical relief. 

(h) l*ro vision of markets and slaughter houses. 

(/") Regulation of offensive and dangerous trades. 

&c. Ac. &c. 


Section 
68 ( 1 ) 


J he Municipal Commissioner may empower in writing any 
Municipal Officer to perform, under the Municipal Com¬ 
missioners control and subject to hie revision, any of the 
powers, duties or functions described in sub-section (2), and 
the word “ Commissioner ” includes such officer so 
empowered. 
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Tho sections, sub-sections and clauses of this Act referred 
to in sub-section (1) (pertaining to the Health Department) 
are the following :— 

82-84-112-228-234-2 40-243 (2 )-240> A-248-240-249A 
250 (2)-251-251B-253-257-258 (a), (6), (c)-374-375 

375A 377-379--379A -380-381-381A-383-384 (a)-384 A- 
394-390 (1 )-410 (1)-412 (1), (2)-4I3 (1) 415-416-422-424 
(l)-425 (l)-427 (3)-479 (5)-488 and 517 (a). 


Leave op Absence, Acting Appointments, &c. 


81 Standing Committee to frame regulations for grant of leave, &c* 

82 Power of appointing Municipal Officers vests in the Municipal 

Commissioner. 

83 Power of suspending, punishing and dismissing vests in the 

authority by whom such officer or servant is appointed. 

84 Leave of absence may be granted by the Municipal Commissioner. 
86 Municipal Officer or servant not to be interested in any contract, 

&c., with the Corporation. 

141 Water tax on what premises to be levied. 

142 Halalkhor tax on what premises to be levied. 

181 Exemptions from, the tax on vehicles and animals kept 
for Municipal purposes. 

220 Municipal Drains. —Municipal drains to be under the control 

of the Municipal Commissioner. 

220a Vesting of water courses. 

221 Drains to be constructed and kept in repair by the Municipal 

Commissioner. 

222 Power of making drains. 

223 Buildings should not bo erected without permission over any 

Municipal drain. 

224 Alteration and discontinuance of drains. 

225 Cleansing of drains. 

227 Drains of Private. Streets and Drainage of Premises.— Power to 

connect drains of private streets with Municipal drain. 

228 Power of owners and occupiers of premises to drain into Municipal 

drains. 

229 Connections with Municipal drains not to be made except in 

conformity with section 227 or 228. 

230 Rights of owners and occupiers of premises to carry drains 

through land belonging to other persons, 

231 Municipal Commissioner may enforce drainage of undrained 

premisos situated within a hundred feet of a Municipal drain. 

232 Municipal Commissioner may enforce drainage of undrained 

premises, not situated within 100 feed of a Municipal drain. 



232a Municipal Commissioner may enforce drainage of premises in 
combination. 


233 Municipal Commissioner may close or limit the use of existing 

private drains. 

233a Vesting and maintenance of drains for sole use of properties. 

234 New buildings should not be erected without drains. 

235 Exerementitious matter not to be passed into cesspool, except 

with permission of the Municipal Commissioner. 

236 Obligation of owners of drains to allow use thereof or joint 

ownership therein to others. 

237 How right of use or joint ownership of a dram may be obtained 

by a person other than the owner. 

238 Municipal Commissioner may authorize person other than the 

owner of a drain to use the same or declare him to be a joint 
owner thereof. 

239 Sewage and rain water drains to be distinct. 

240 Drains should not pass beneath buildings, 

241 Cesspools not to be constructed beneath buildings nor within 

20 feet of any well, &c. 

242 Right of Corporation to drains, &c., constructed, &c., at charge 

of Municipal Fund on premises not belonging to the Corpo¬ 
ration. 

243 All drains and cesspools to be properly covered and ventilated. 

244 Municipal Commissioner may aflix pipes to any building, &e., for 

ventilation of drains, &c. 

Disposal of Sewage* 

245 Municipal Commissioner may appoint places for emptying of 

drains and disposal of sewage. 

246 Provision of means for disposal of sewage. 

r , Water-closets, Privies, Urinals, &c. 

246a (1) No water-closet or privy for any premises should 1)«3 con¬ 
structed except with the written permission of the Munici¬ 
pal Commissioner who may determine— 

(2) (a) Whether the premises shall he served by tv water-closet 

or by a privy, and 

(b) the site or position of each water-closet or privy. 

(3) If any water-closet or privy is constructed in contravention of 
sub-section (1), the Municipal Commissioner, with the appro¬ 
val of the Standing Committee, can demolish the same. 

247 (1) Water-closet and other accommodation, including washing 

and bathing places, should be provided in buildings newly 
erected or re-erected, and 
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(2) In prescribing such accommodation the Municipal Commis¬ 


sioner may determine in each ease— 

(а) whether water-closet or privy should be erected, and 

(б) prescribe the site or position of each water-closet, privy, 

urinal, or bathing or washing place, and their number. 
248 When any premises are without a water-closet or privy or urinal 
or bathing or washing place, or such existing accommodation 
is insufficient, inefficient, or on any sanitary grounds objection¬ 
able, the Municipal Commissioner, with the approval of. the 
Standing Committee, may take action for such requirements. 
N.B .—The usual rule of the Health Department is to demand one privy 
seat for every 5 rooms, each occupied as a separate tenement. 
[The standard under the Indian Factories Act (XII of 1911)-— 
Chapter III (13): Every factory shall be provided with sufficient and 
suitable latrine accommodation, and if the local Government so 
requires, with separate urinal accommodation for the persons em~ 

• ployed in the factory. Provided that the Inspector may, subject 
to such conditions as the local Government may lay down in this 
behalf, by an order in writing exempt any factory from the pro¬ 
visions of this Section. 

Section 37 (2) (h) J :— Standard of Latrine and Urinal 
Accommodation :— 


18 (1) Every factory which has not been exempted under the proviso 
to Section 13 of the Act, shall be provided with latrine accom¬ 
modation, which shall be in a place detached from the other fac¬ 
tory buildings and on the following scale: 

Where the number of operatives does not 
exceed 50 

Where the number exceeds 50 but does 
not exceed 150 ,. 

Where the number of operatives exceeds 
150 but does not exceed 200 .. 

"Where the number of operatives exceeds 
200 . 

(2) If females are employed, separate latrines screened from those for 
males and marked in the Vernacular in conspicuous letters tk for females 
only ” shall be provided. Those for males shall be similarly marked “ for 
men only *\ 

(3) In Factories wdiich employ more than 100 hands and which do not 
provide flushing arrangements in t he latrines, one urinal shall be provided 
for every 100 operatives or fraction of 100. 


Seats 

3 

• 12758 

5 

1 seat for every 50 
or fraction of 50. 
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The standard under the English Factory Act is as follows :— 

Tho accommodation in the way of sanitary conveniences provided in a 
factory or workshop shall he deemed to he sufficient and suit aide 
within the meaning of this section if the following conditions are 
complied with and not otherwise. 

1. In factories or workshops where females are employed or in attend¬ 
ance, there shall be one sanitary convenience for every twenty-five females. 

In factories or workshops where males are employed or in attendance, 
there shall be one sanitary convenience for every twenty-five males: pro¬ 
vided that.— 

(а) in factories or workshops where the number of males employed 

or in attendance exceeds one hundred, and sufficient urinal, 
accommodation is also provided, it shall be sufficient if there 
is one sanitary' convenience for every twenty-five males up to 
the first hundred, aud one for every forty after; 

(б) in factories or workshops w'hore the number of males employed 

or in attendance exceeds five hundred, and the district Inspector 
of factories certifies in writing that by means of a check 
system, or otherwise, proper supervision and control in regard 
to the use of the conveniences are exercised by Officers specially 
appointed for that purpose, it shall bo sufficient if one sanitary 
convenience is provided for every sixty males, in addition to 
sufficient urinal accommodation. Any certificate given by an 
Inspector shall be kept attached to the general register, and 
shall bo liable at any time to be revoked by notice in writing 
from the Inspector. 

In calculating the number of conveniences required by this Order, any 
odd number of persons less than twenty-five, forty, or sixty, as the case 
may be, shall be reckoned as twenty-five, forty or sixty, 

2. Every sanitary convenience shall be kept in a cleanly state, shall 
J>o sufficiently ventilated and lighted, and shall not communicate with 
any work-room except through the open air or through an intervening 
ventilated space : provided that in work-rooms in use prior to 1st January, 
1903, and mechanically ventilated in such manner that air cannot be 
drawn into the work-room through the sanitary convenience, an interven¬ 
ing ventilated space shall not be required. 

3. Where persons of both sexes are employed, the conveniences for each 
sex shall be so placed or so screened that the interior shall not be visible 
even when the door of any convenience is open, from any place where 
persons of the other Bex have to work or pass; and, if tho conveniences 
for one sex adjoin those for the other sex, the approache s shall be separate.] 
Section 

249 Power to require privy accommodation, &c., for factories, &o. 
in which persons exceeding 20 in number are employed. 
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Unhealthy Privies. 

When any privy by reason of its not being sufficiently detached 
from any building is likely to cause injury to health, the Munici¬ 
pal Commissioner, with the previous approval of the Standing 
Committee, may ask for following requirements:— 

(a) To close up such privy and to provide in lieu thereof 
water-closot or privy or urinal as the Municipal Com¬ 
missioner may presen be ; 

(b) To provide an open ‘‘chowk” within tho owner's own 
limits, 3 feet in width, between the said privy and the 
building. 

250 Provisions as to privies :— 

(а) Open ohowk, or air space 3 feet in width ; 

(б) , Screen walls; 

(c) Trap doors not to open into street. 

251 Provisions as to water-closets. 

25U4 Position of water-closets and privies : — 

(a) Mot to be directly over or under any room or building other 
than another water-closet or privy or a bathing place, bath¬ 
room or terrace. 

(b) Mot to be within a distance of 20 ft. from any well, &c. 

251B Use of place- for bathing or washing clothes or domestic utensils. 
262 Public conveniences. 

Inspection. 

253 Drains, &c., on private premises to be subject to inspection and 

examination. 

254 Power to open ground, &c., for purpose of such inspection and 

examination. 

255 When the expenses of inspection and examination are to lie 

paid by the Municipal Commissioner. 

256 When the expenses of inspection and examination are to be paid 

by the owner. 

257 Municipal Commissioner may require repairs, &c., to drains, 

ventilation shaft, or pipe, cessjiool, house-gully, water-closet, 
privy, latrine, urinal, bathing or washing place to be made. 

257A Cost of inspection and execution of works in certain cases. 

258 Mo person shall — 

(rf) Drop, pass, or place, or cause or permit to fie passed, 
dropped, or placed into or in any drain, any brick, stone, 
earth, ashes or any substance or matter by which such 
drain is likely to be obstructed : 



•Section 
240A 



5^ Section 
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(e) Pass, or permit or cause to be passed into any drain* 
provided for a particular purpose, any matter or liquid for 
the conveyance of which such drain has not been provided; 
(N. B .—Action for passing dung into drains in milch-cattle stables 
is taken under these sub-sections). 

(/) Disohargo into any drain any hot water, steam, fumes, 
or any liquid which would prejudicially affect the drain. 
260 Municipal Commissioner may execute certain works, under this 
chaptet of the Act, without allowing option to persons concerned 
of executing the same. 

265 Power of carrying water maius, etc. 

267 Prohibition of building and other acts which would injure sources 

of water-supply. 

268 Buildings, &c„, not to be erected over Municipal water main with¬ 

out permission. 

274 Provision as to storage cisterns and other fittings, &e., to be used 

for connections with water-works. 

275 Water pipes, &c., to be kept in efficient repair by owner or 

occupier of premises. 

278 Municipal Commissioner may inspect premises in order to examine 

taps, water fittings, &e. 

279 Power to cut off private water-supply or to turn off water. 

281 Water pipes not to be placed where water will be polluted. 

294 Minimum width of new public streets—40 feet if made for c arriage 
traffic or 20 feet if such streets be made for foot traffic only. 


Provisions concerning Private Streets. 


302 Notice of intention to lay out new private streets to be given to the 

Municipal Commissioner. 

303 Level, direction, width and means of drainage of new private streets 

and of the buildings on either side thereof to be determined by 
the Municipal Commissioner. 

305 Levelling and draining of private streets. 

306 Power to declare private streets when sewered, &c., to be public 

streets. 

316 Prohibition of tethering of animals in public streets. 

333 Manner of laying gas pipes *, (gas pipes should be at the greatest 
possible distance from water pipes and gas pipes shall be laid 
above the water pipe when it is necessary for a gas pipe to cross 
jtt water pipe). 

335 Buildings, &c., not to be erected without permission over Mucinipa 1 
gas pipes. 


Building Regulations. 


337 Notice to be given to the Municipal Commissioner of intention to 
erect a building. 
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Section 

338 trriST™ 0 '- mn >- re< J uire p'»«* and ether documents 


339 

340 

341 

342 

343 
345 

347 

348 


&c., to be prepared 


w 

(<*) 

(<>) 


to be furnished. 

Municipal Commissioner may require plans 
by a licensed Surveyor. 

Additional information, <fcc., may be squired. 

Effect of non-compliance with requisition under section 338 or 340 
hiotice to be given to the Municipal Commissioner of intention to 
make additions, &<*., to a building. 

Plans and additional information to be called for. 

Witiun 30 days, the applicant must receive a reply of approval 
or disapproval or for production of further particulars 
When work may be commenced. 

Provisions as to Structure, Materials, &c. 

Buildings which are to be newly erected - 

Shall not be constructed on any site which lias been filled 
up with excrementitious matter. &c • 

Shall have the plinth at least 2 feet abo've the centre of 
the nearest street ; 

Shall be so constructed that the whole of at least one side 
of every room thereof shall either be an external waller 
abut on an interior Open space. Such external wall 
except where it faces a street of not less than 1(5 feet in 
width, shall have between it and the boundary line of 
tho owners premises an open space, extending through 
out the entire length of such wall, at least two feet wide 
or in the case of a chaw] or building intended to form n 
range of separate rooms for lodgers, at least, o feet wide 
Such interior open space shall have an area equal to 
not leas than *th of the aggregate floor area of all 
the rooms abutting thereon and shall not be in am 
direction less than 6 feet across. And every open spac.'. 
who her exterior or interior, required by this clause’ 
shall be and be kept free from any erection thereon and 
open to the sky and shall be and be kept n |)f . n to access 
from each end thereof ; 

The rooms shall Is, in every part at least 10 feet in height 
from^thc doer to the ceiling, except a room in the Z 

The room in the roof of a building shall have an average 
height of at least 8 feet from the floor to the ceiling 
and a minimum height of not less than four feet : 
ivory room shall have a clear superficial area of not less 
than 100 square feet; 

The ventilation of each room should be by doom and 
windows which open directly into the external air alld 


(/) 

(?) 

w 

(•) 


MINIS T/fy 


Sanitation in India. 



have an aggregate opening equal to not less than J-th ot 
the superficial area of the side of the room which faces 
an open space. 

340 Roofs and external walls of buildings not to be of inflammable 
material. 

349A Maximum height of buildings,—70 feet. 

349 J? Height of building with reference to width of streets. 

353A Completion Certificates ; permission to occupy or use. 

S a n i tahy Pro visions. 

365 Cleansing of streets and removal of refuse. 

367 Provision and appointment of receptacles, depdts, and places 

for refuse, &c. 

368 Duty of occupiers to collect and deposit refuse, &c. 

369 Provision may be made by Municipal Commissioner for collection, 

&c., of exerementitious and polluted matter. 

370 Collection and removal of exerementitious and polluted matter 

when to be provided for by occupiers. 

371 Halalkhors duties may not be discharged by private individuals 

without Municipal Commissioner’s permission. 

372 Prohibition of— 

(a) Failure to remove refuse, <&c. (which should not be allowed 

to accumulate on the premises for more than 24 hours); 

(b) Removal of refuse, &c., without proper precautions; 

(c) Failure to clear away any refuse, <fec., which drops during 

removal; 

(r/) Leaving tilth carts, &e., unnecessarily in the streets; 
pe) Throwing or placing refuse, &c., iu any place not appointed 
for the purpose; 

(/) Allowing filthy matter to flow or soak or to be thrown from 
any premises in such a way as to cause nuisance. 

373 Presumption as to offender . it shall be presumed that the offence 

has been committed by the occupier of a building or land, if it 
be shown that refuse, etc., was thrown or placed in contraven- 
tion of (e) from that building or land. 

Inspection and Sanitary Regulation of Premises. 

374 Power to inspect premises for sanitary purposes. 

375 Cleansing and lime-washing of any building. 

375.4 Removal of building materials which constitute a harbourage 
or breeding place for rats or other vermin. 

376 Abandoned or unoccupied premises, 

377 Neglected premises. Notice for removal of kutclira, rank vegeta¬ 

tion, &c. 
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Buildings, U. H. H. (after inspection by Executive Health 
1 Executive Engineer). 

pal Commissioner may call for a statement 
tion, viz., total number of rooms, cubic 
&c. 


379/1 Overcrowded dwellings-(1) Application to be made to a Preai- 
dency Magistrate who prescribes the maximum number of arsons 
in each room and may require the owner to abate overcrowding 
within 10 days. 

(4) A room used exclusively as a dwelling shall be decked to 

be overcrowded when the floor space io each adult is 
less than 25 square feet or 250 cubic feet (two children 
under ten years of age counting as one adult). 

(5) A room not exclusively used as a dwelling shall be deemed 

to be overcrowded when the floor space to each adult 
is less than 30 square feet or 300 cubic feet (two children 
under ten years of age counting as one adult.) 

380 Insanitary huts and sheds* 

3SI Pilling in of pools, wells, ponds, quarry holes, drains or water 
courses or low ground which are a nuisance. 


381.1 (1) Digging or constructing well, tank, pond or fountain. 
(2) Requisition to fill in or demolish well, etc. 


382 Dangerous quarrying may be stopped. 

383 Removal and trimming of trees, shrubs and hedges, 

384 Prohibition as to keeping animals : No person 


(1) (a) Shall keep any swine without the written permission 
of Municipal Commissioner; 

(6) Shall keep any animal on his premises so as to he a nuis¬ 
ance or dangerous to any person ; 

(c) Shall feed any animal upon excrementitious matter, 
dung, stable refuse, &e. 


(2) Any swine found straying may bt destroyed. 

384H Stabling animals or storing grain in dwelling houses may he 
prohibited. 

385 Removal of carcasses of dead animals. 


Regulation of Public Bathing , W ashing, &e. 

380 Places for public bathing, <&c., to be fixed by the Municipal Com¬ 
missioner. 

387 Regulation of use of public bathing places, <fec. 

388 Prohibition of bathing, &c., contrary to order or regulation. 

389 Prohibition of corruption of water by steeping therein anima 

or other matter, &c. 
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Section 

Regulation of Factories, Trades, &c. 

390 Factory, &c., not to be allowed to be worked without Municipal 

Commissioner's permission. 

391 Furnaces used in trade or manufacture to consume their own smoke. 

392 Sanitary regulation of factories, bake-houses, &c. 

393 Prohibition of the use of steam whistle, or steam trumpet without 

Municipal Commissioner’s permission. 

394 Certain things not to be kept, and certain trades and operations 

not to be carried on without a license and except in conformity 
with the terms and conditions of such license. 

395 Prohibition of corruption of water by chemicals, &c. 

396 Inspection of premises used for manufactures under section 394. 

397 Regulation of washing of clothes by washermen. 

Maintenance and Regulation of Markets and Slaughter Houses. 

398 What to be deemed Municipal markets and slaughter houses. 

399 Provision of new Municipal markets and slaughter-houses. 

400 Municipal markets and slaughter-houses may be closed. 

401 Prohibition of sale in a Municipal market without a license from 

the Commissioner. 

^102 Opening of new private markets. 

403 Private markets not. to be kept open without a license from the 

Municipal Commissioner. 

404 Prohibition of sale in unauthorised private market. 

405 Private markets and slaughter-houses to be paved and drained. 

406 Regulations to be framed for markets and slaughter houses. 

4.10 Prohibition of sale of meat, fish, &e., except in a market. (This 
does not apply to fresh fish sold from or exposed for sale in a 
vessel in which it has been brought direct to the seashore after 
being caught at sea.) 

411 Butchers and persons who sell the flesh of animals to be licensed. 

412 Prohibition of import of cattle, sheep, goat, <fcc„ into the city 

without permission. 

412^4 License required for dealing in milk. 

413 Inspection of places of sale , cPr,—Municipal Commissioner may 

enter any place where slaughter of animals or sale of flesh con¬ 
trary to the provisions of this Act is suspected. 

414 Provision for inspection of articles exposed for sale for human 

food (includes inspection of animals, carcasses, meat, poultry, 
game, flesh, fish, fruit, vegetables, com, flour, ghee, milk, &c.). 

415 Unwholesome articles, &c., to be seized. 

416 Perishable, articles to be destroyed, viz., meat, fish, vegetables, &c., 
if found diseased, unsound, unwholesome or unfit for human 
food. 
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417 Non-perishable, articles :— 

(1) Any animal or any article not of a perishable nature seized 

under section 415 shall forthwith bo taken before a Pre¬ 
sidency Magistrate, 

(2) If the Magistrate is satisfied, that such animal or article 

. is diseased, unsound, or unwholesome or unfit for human 

food, he may cause the same to be destroyed. 

Penalty for representing any article (Ghee) to be wbat it is not. 

Prevention of spread op Dangerous Diseases. 

Medical Practitioners to give information of existence of dangerous 
disease. 

Inspection of places for the purpose of preventing the spread of 
dangerous disease. 

Prohibition of use for drinking of water likely to cause dangerous 
disease* 

Municipal Commissioner may order removal to Hospital of patients 
suffering from a dangerous disease. 

Disinfection of buildings, &c. 

Destruction of huts and sheds, when necessary. 

Place for disinfection may be provided. 

Persons suffering from dangerous disease not to enter a public 
conveyance without notifying the existence of the same. 

Municipal Commissioner to provide ambulances and vans for 
.Onvbyance of patients. 

Provisions as to carriage of persons suffering from dangerous 
disease in public conveyances. 

Public conveyance which has carried a person suffering from dan¬ 
gerous disease must be disinfected. 

Infected articles not to be transmitted, &c M without previous 
disinfection. 

Infected buildings not to be lot without being first disinfected. 
Special Sanitary Measures. 

434 Municipal Commissioner may take special measures on outbreak 

of any dangerous disease (e.</.. small-pox, foot and mouth disease 
amongst cattle and glanders in horses). 

Disposal of the Deap. 

435 Places for disposal of the dead to be registered. 

436 Provision of new places for disposal of the dead. 

437 New places for the disposal of the dead not to be opened without 

permission of Municipal Commissioner. 


417 A 

421 

422 

423 

424 

425 

426 

427 

428 

429 

430 

431 

432 

433 
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438 Governor in Council may direct the closing of any place for disposal 
of the dead. 

430 Governor in Council may sanction the re-opening of places, which 
have been closed, for the disposal of the dead. 

440 Burials within places of worship and exhumations not to be made 

without the permission of the Municipal Commissioner. 

441 (c) No person shall carry a corpse along any street, along which 

the carrying of corpses is prohibited by a public notice. 

(/) No person shall bury any corpse at a less depth than 6 feet 
from the surface of the ground. 

(g) No x )er90Ti shall build or dig any grave at a less distance than 
2 feet from the margin of any other grave or vomit. 

(i) No person shall re-open a grave or vault for the interment of 
a corpse without the written permission of the Municipal 
Commissioner. 


V t ital Statistics, 


442 Appointment of registrars for births and deaths. 

443 Registrars to reside in their respective districts. 

444 Register l>oolvs of births and deaths to be supplied. 

445 Registrars to inform themselves of all births and deaths. 

446 Information of birth to be given within seven days. 

447 Information respecting finding of ntnv-bom child to be given. 

448 Officers to be appointed to receive information of deaths at places 

for disposal of the dead. 

449 Information of death to bo given at the time when the corpse of 

the deceased is disposed of. 

450 Medical Practitioner who attended a deceased person in his last 
. illness to certify the cause of his death. 

451 Preparation of register books of deaths and of mortality returns, &c. 

452 Correction of errors in birth and death registers. (An error of 

fact oi substance cannot be corrected except on the production 
of a declaration made before a Magistrate by two persons and 
certified by such Magistrate to have been made in his presence.) 

453 Registration of name of child or of alteration of name. 


Taking of a Census. 


454 to 460- Taking of a Census. 


Bye-Laws 


461 The Corporation may make bye-laws with respect to— 

(а) Construction, maintenance, Ac., of drains, cesspools, water- 

closets, privies, urinals, &c.; 

(б) Water-supply; 

(c) Structure of walls, &c.. 
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(d) Provision and maintenance of sufficient open space for 
ventilation of buildings ; 

(e) Pro vision of house-gullies ; 

(/) Control and supervision of all dangerous and offensive trades 
(<7) Construction, &c., of milch cattle stables ; 

(ii) Cleanliness. &c., in dairies ; 

(j) Notice whenever any milch animal is suffering from any 
clangorous disease; 

(&) Inspection of markets, slaughter houses, ; 

{ l ) Control and supervision of butchers ; 

("0 Regulations for Municipal markets, &c. ; 

(p) Regulations for places for disjxjsal of t he dead ; 

((/) For accurate registration of births and deaths. 

402 Punishment may be imposed for breach of bye-laws. 

463 Bye-laws must bee confirmed by Government. 

Penalties. 

471 Prescribes penalties. 

472 Continuing offences to be punished after first conviction with a 

daily fine. 

473 Offences punishable under the Penal Code. 

474 Punishment for acquiring share or interest in contract, &c.» with 

the Corporation. 

475 Punishment of offences against section 267. 

476 Punishment of offences against section 391. 

477 Extent of jx nal responsibility of agents and trustees of owners. 

479 (3) Licenses and written permissions may be suspended or 

revoked by the Municipal Commissioner. 

482 Consent, &c., of Commissioner may be proved by writ ten docu¬ 

ment under his signature. 

Service or Notices, Ac. 

483 Notices, &c\, to be served by persons authorised by the Municipal 

Commissioner. 

484 Service of notices, &c., how to be effected on owners of premises 

and other persons. 

485 Service of notice, &c., on “owner ” or “occupier” of premises 

how to be effected — 

(«) By giving or tendering the said notice, Ac., to the owner 
or occupier ; 

(6) If the owner or occupier is not found, by gi ring or tendering 
the said notice, &c., to some adult male member or 
servant of the family of the owner or occupier; 
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(e) if none of the means aforesaid be available, by causing 
the said notice, &c., to be affixed on some conspicuous 
part of the building or land to which the same relates. 

480 The throe last sections (483, 484, and 485) are inapplicable to 
Magistrates’ summonses. 

487 Signature on notices, &e., may be stamped. 

Power of Entry. 

488 Municipal Commissioner, &c., may enter any premises for purposes 

of inspection, survey or execution of necessary work. 

Enforcement of Orders to execute Works, &c. 

489 Works, &C., which any person is required to execute may in 

certain cases be executed by the Municipal Commissioner at 
such person's cost. 

Recovery of Expenses by the Commissioner. 

491 Expenses recoverable under this Act shall lx? payable on demand ; 

and, if not paid on demand, may lie recovered as an arre&r 
of property tax. 

492 If the defaulter is the owner of premises in. respect of which 

expenses are payable, the occupier to lie also liable for pay¬ 
ment thereof. 

499 In default of owner,'the occupier of any premises may execute 
required work and recover expenses from the owner. 

590 Limitation of liability of agent or trustee of owner. 

507 Remedy of owner of building or land against occupier who pre¬ 

vents. his complying with any provision of this Act. 

508 Power to summon witnesses and compel production of 

documents. 


Proceedings before Magistrate. 


613 Cognizance of offences by Presidency Magistrates. 

514 Complaints of offences shall be made before Magistrates within 

throe months next after the commission of such offence. 

515 Complaint by any person concerning nuisances may be made to a 

Magistrate. 

516 Offenders against this Act may in certain cases be arrested by 

Police Officers. 


Legal Proceedings. 


Provisions respecting institution, &c.,cd Civil and Criminal 
actions and obtaining legal advice. 


517 
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Section 

521 All Municipal servants are public servants within the meaning 

of section 21 of the Indian Penal Code. 

522 Co-operation of Police for carrying into effect and enforcing 

provisions of this Act. 

523 Computation of time. Protection, of Municipal officers or servants 

acting under this Act against suits. 


BYE-LAWS MADE BY THE MUNICIPAL CORPORATION UNDER 
SECTION 461 OF THE MUNICIPAL ACT. 


Revised Bye-laws with respect to Buildings. 

“ Plinth” means the portion of the external wall between the level 
of the street and the level of the first floor above the street, and, except 
in the case of stables, godowna, and buildings of the warehouse class, shall 
in no part be less than 2 feet above the level of the centre of the adjacent 
portion of the nearest street or below such standard level as may from tone 
to time be fixed by the Commissioner. 

44 Topmost storey ” moans the uppermost storey in a building, whether 
constructed wholly or partly in the roof or not, and whether used or con¬ 
structed or adopted for human habitation or not. 

<l Public building ” except where otherwise defined, means a building 
used or constructed or adapted to bo used, either ordinarily or occasionally, 
as a place of public worship, or as a hospital, college, school (not being 
merely a dwelling house so used), hotel, restaurant (not lxjing merely 
a shop so used), theatre, public hall, public concert-room, public lecture 
rooir, public exhibition-room, or as a public place of assembly or entertain¬ 
ment for persons admitted thereto by tickets or otherwise, or used or 
constructed or adapted to be used, either ordinarily or occasionally, for 
any other public purpose. 

“Building of the warehouse class" means a warehouse, factory, 
manufactory, brewery, or distillery, or other place in which operations 
are conducted by mechanical power. 

“ Domestic building ” means a dwelling house or an office building or 
other out-building appurtenant to a dwelling-house, whether attached 
thereto or not, or a shop or any building not being a public building, or a 
building of the warehouse class. 

“ Dwelling-house ” means a building used or constructed or adapted to be 
used wholly or principally for human habitation. 

‘' Masonry-mailed building " means a building tho external walls of which 
are constructed of brick, stone or other similar material, without the aid 
of timber, iron or steel framing. 

“Frame-building" means a building the external walls of which are 
constructed of timber, iron, or steel framing, filled in or wholly or partially 
covered with brick, stone, iron plates, or other material, and the stability 
of which depends mainly upon such framing. 
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** Open building ” moans ft shed or other structure consisting of a ground 
floor storey covered with a roof erected on posts without any filling between 
such posts, either of masonry, iron sheets, or any other materials, and no 
such structure shall be deemed to lie the subject of, or referred to, in any 
of the following bye-laws save where the expression “ open building ** 
is used to denote the same. 

“ Composite building ” means a building of which part is masonry-walled 
building, and part is either open building or frame building, or a building 
of which part is open building and part is frame building, to each of 
which classes of building, the bye-laws relating to masonry-walled build¬ 
ings. open buildings and frame buildings, respectively, shall apply. 

** Chaiol ” means a building so constructed as to be suitable for letting 
in separate tenements each consisting of a single room, or of two rooms, 
but not of more than two rooms. 

“ Privy on intermediate system ’* means a privy the excrementitious 
matter from which is collected in a suitable receptacle on the ground-floor 
and flushed therefrom with water at regular fixed intervals by means 
of an automatically discharging tank fixed at a height of not less than six 
feet above the receptacle and kept continually supplied with water by 
means of a separate supply tank. 

“ Water-closet — (a) Every water-closet to be separated from any room 
intended to be used for human habitation by a dead wall, which shall 
be lined internally to a height of six feet with a smooth impervious non- 
absorbent coating of neat Portland cement not less than half an inch in 
thickness, or of glass, glazed tiles or polished marble. 

Every water-closet should have a window of not less than 3 
square feet opening upon an external open space. 

The entrance to such water-closet should be through a lobby or 
bath-room, having at least one window, or through a gallery 
which is entirely open to the outer air on one side. 

A water-closet should not be constructed within a distanoe of 
3 feet from the boundary of the owner's premises, provided 
that this rule shall not operate to prevent a water-closet being 
constructed to abut on a street or service passage or open space 
intended to bo permanently reserved as such. 


( 6 ) 

(c) 

(d) 


“ Privy ” (including in this expression a privy on the intermediate 
system) {— 

(а) Every privy should have on each side, except the entrance side, 

an open space, 3 feet in width, within the owner’s own limits 
and open to the sky. 

(б) The entrance gallery or communicating bridge should be at least 

3 feet in width and open to the external air on both its sides 
and be abut off from any portion of any dwolling house by a 
closely fitting door. 
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Jr) Every privy should have a window in one at leaat of the walls 
of not less than 3 square feet opening upon an external open 
space. 

(d) Every privy should have its walls lined internally with a smooth, 
impervious, non-absorbent coating of neat Portland cement or 
of glass or glazed tiles to a height of not less than 5 feet above 
the floor of such privy. 


Cellars. 


Except with the written permission of the Municipal Commissioner 
no person shall construct any cellar, vault, or underground 
room, either under or as part of a building, or otherwise. 

Paving , dec., of floors and damp-proof courses for walls — 

(а) Every water-closet, privy, urinal, washing or bathing place 

and water- room and every portion of every ground-floor 
and also— 

(б) In the ease of a ohawl — 

(*) every part of each floor included in such work, afcd 
( l i) every communicating passage on an upper floor included 
in such work, and not being an external verandah, to 
be laid or paved with stone, slate or non-absorbent tiles 
laid on cement, or with asphalt, cement, koba or other 
durable material impervious to moisture. 

Damp-proof course —In the ca«e of masonry buildings, the owner shall 
provide, in each brick wall included in such work, which is below 
the level of the lowest floor, a damp-proof course which shall consist 
of sheet lead, asphalt, slates laid m cement, vitrified bricks or any 
other durable material impervious to moisture. 

Provided, however, that it shall be in the discretion of the Commissioner 
by order in writing to dispense with either or all of the dotails provided 
for in this bve-law in any case in w hich, in his opinion, this can properly 
bo done. 

Provided also, in the case of buildings other than chawls timber flooring 
may bo allowed to be superimposed on the concrete or other impervious 
material. 

Construction of Moris .— No wooden beam or joist shall be directly under 
such moris. The mart to be of impervious material and perfectly 
water-proof and to l>e sufficiently supported along all its four 
sides. 

Construction of St air cases.—(f) Where the staircase is in a dwell¬ 
ing house, and is not otherwise ventilated, it shall be ventilated 
at the top by means of a window, or a ventilator or sky light in 
the roof. 

With respect to the provision and maintenance of sufficient open space, either 
external or internal, about buildings to secure a free circulation of air, and of 
other means for the adequate ventilation of buildings (clause (d), section 461.) 
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41. Every person who shall undertake construction .work on a building 

(<*) Area bounded by shall, if such building is situate within either of 
itampftrt Row, Esplanade 

Roaa, Hornby Road, Fort the areas scheduled in the margin hereof, cause 
Street, Mint Road. Custom , , , 

House Road. the whole of at least one side of every room 

, (6) Area bounded by . , . _ . ... , , , , 

Carnac Road, 1st Marine included in such work and intended for human 
Street, Queen’s Itoad, La* _ . . 

miagton Road to Bellatfs habitation to abut on an interior or exterior open 
Road to Mori and Road to . . .. , . . 

Saakii Street, Pare] Road air space of the width or dimensions, and fill- 
to Babulft Tank Road, Jail . ... ... , 

Road East, Dongree Street, filling the conditions hereinafter prescribed 
to 1st Chiu ob Bunder Road , , 

to G.j. r. Railway ami for such open air spaces respectively or on an 
G. I.P. Railway to Car- n , . . . , 

nac Road. open verandah opening on to such an interior 

Excluding hntirovG- , . - . , 

meut Trust Estates. or exterior open air space as aforesaid. 


(a) Every such interior open air space 
accordance with the following scale :—■ 

shall be of a minimum width in 

Minimum width of in¬ 

Where height of building 

terior open air space 

(above the plinth) ad¬ 

throughout 

joining the interior 
open air space does 


not exceed 

10 feet. 

22 feet. 

12 

33 „ 

14 „ 

44 „ 

18 .. 

55 „ 

18 „ 

66 „ 

20 „ 

Where height exceeds 


86 feet. 

(6) Every such exterior ojien air space shall, subject as hereinafter pro¬ 
vided, extend throughout the entire length or depth, as the ease may be, 
of the building on the side of which such room so abuts and shall, unless 
the same is a street, be maintained for the benefit of such, building exclu¬ 
sively audits minimum width shall subject to Bye-lawful-B be in accordance 
with the following scale, varying according to the variation (if any) in the 
height, of such building where it immediately adjoins such open air space, 

that is to say - 


Minimum width of ex¬ 

Where height of building 

terior opten air space 

above the plinth does 

throughout 

not exceed 

10 feet. 

22 feet. 

12 ,* 

33 „ 

14 „ 

44 „ 

16 „ 

55 ,, 

18 „ 

66 „ 

20 „ 

Where height exceeds 


66 feet. 
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that in determining the exterior open air space required, any 
neighbouring open air space which is assured by legislative en^ctiamt. o 
by Municipal Bve-iaws, or by contract to be permanently and irrevocably 
appropriated as an open, air space, may be treated as a permanently open 
air space required for the purposes of this Bye-law. 

Provided further that an exterior open air space 10 feet wide withiU t he 
plot on which such room is situate shall be considered sufficient for the pur¬ 
poses of this Bye-law if the. following conditions are satisfied : 

(а) that at least one-fourth of the site as defined by Bye-law 41.-A is 

kept open to the sky and unbuilt upon above the first floor level, 
and 

(б) that the building is not more than 44 feet high above plinth level 

where such building abuts on the said 10 feet, wide open air 
space, and that if mote than 44 feet high above plinth level such 
building is set back l foot for every extra 2 feet in height. 

41 -A. The following provisions shall have effect with respect to construe 
tion work on a building on land previously unbuilt upon or on which budd¬ 
ings of a moveable or temporary character only shall be standing or shall 
have stood previously or which is situated in any area of the City other than 
those scheduled in Bye-law 41 

Every person who shell undertake on such land construction work on 
a building including work such as is referred to in Section 342 (a) of tho 
Act but not including work such as is referred to in Section 342 (b), (c), (cc) 
or (d) of the Act, shall provide adequate means of access for external air on 
its front and rear sides and shall provide every room intended for human 
habitation or capable of being so used with adequate means of access for 
external light and air to the satisfaction of the Commissioner in accordance 
with the following rules 

Definitions. 

I. The plane contained between the ground in front of the building 

and the straight lines drawn downwards and out- 
,4 Front air plane.” wards from the line of intersection of the outer 

surface of any front wall of tho building with the 
roof perpendicular to that line, and at an angle of 63£ r to the horizontal is 
for the purposes of these rules described as “ front air plane. 

Note.' —-The 63£° angle has a tangent of 2:1; so, if the ground is level, the 
air plane reaches tho ground at a distance from the exterior wall equal to 
half the height of the wall above the level of that ground. 

II. The plane contained between the ground behind the building and 

the straight lines drawn downwards and outwards 
from the line of intersection of the outer sur- 
“ Eeat “ r pIane ' of any rear wall of the building with tho roof 

perpendicular to that line, and at an angle of 63|° 
to the horizontal is for the purposes of these rules described as a ‘ rear 
air plane.” 
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Apace* 


(®) 

(H) 


In all cases it shall rest with the Commissioner to decide which are the 
leaf walls of the building. 

Note .—In case of the front or rear wall of a building being curved or 
irregular, the front rear airplane shall be as determined by the Commissioner. 

III. The plane lying between the line of intersection of the floor of any 
, room in a building with the outer surface of an 

" Light piano,." exterior wall of the building and the straight 

lines drawn upwards and outwards from that line 
perpendicular thereto and at angle of 63£° to the horizontal is for the pur¬ 
poses of these rules described as a “ light plane.” 

Note .—For the purposes of the above definition of light plane the outer 
surface of any verandah abutting on an interior or side open space shall 
be considered to be the exterior wall of the building. 

" Permanently open air IV. An air space is deemed to be permanently 
open if— 

it is encroached upon by no structure of any kind, and 
its freedom from encroachment in future by a structure of any 
kind is assured either by legislative enactment, or by Municipal 
Bye laws or by contract or by the fact that the ground below 
it is a street or is permanently and irrevocably appropriated 
as an open space : 

Provided that in determining the open air space required in connec¬ 
tion with construction work on a building, any space occupied by an exist¬ 
ing struoture may be treated as if it were already a permanently open air 
space if it is ultimately to become a permanently open airspace when this 
Bye-law is applied to the said existing structure or to any building to be 
erected on the site of the said existing structure. 

V. For the purposes of these rules, the word “site *’ shall include not 
only the land actually covered by the building, 
but also the land at the front, rear and sides of 

such building required by these rules to bo left open and the words “an 
inseparable part of the site ” shall mean that part 
J^eparablepaTt °f of the site which is* the property of the owner 
of the land on which the building stands. 

Standard*. 

VI. Subject to Rules. Y'lII and IX a building is deemed adequately 

provided on its front and rear sides with moans of 
access for external air, if the whole space vertically 
" Front and rear air above all its front and rear air planes is a per 

manently open air space. 

Y II. Subject to Rules VIII to X a room is deemed adequately provided 
with access for external light for the purpose 
of human habitation, if the whole space, verti¬ 
cally above at least one of its light planes is a 
permanently opon air space 


‘ Site.’ 


space/ 


'* Lighting of rooms for 
humau habitation. ’ 
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Buildings built aw ay 
from streets. 


Minimum front , rear and side open spaces around building*, 

VIII. No building shall be erected within 15 feet from the centre line 

of any street as determined by the Commissioner, 

«Front/' and every building not fronting on a street shall 

have a permanently open air space in front thereof 
not less than 15 feet wide forming an inseparable part of the site of such 
building. 

IX. Every building shall have a permanently open airspace in the rear 

•• Rear/' not less than 10 feet in width, such air space form¬ 

ing an inseparable part of the site. 

X. Every habitable room not receiving its light and air from either the 

front or rear of a building in accordance with the 

*' Side.” 6Sj° rule shall have whole of one side thereof 

abutting on a permanently open air space of not 
less than 10 feet in width. 

4KB. (1) Every person who shall undertake construction work, other 
than that described in section 342 (6), fr), (cc) 
or (d) of the Act, on a building situated away 
from a street, shall provide, in front of the said 
building and extending throughout its entire 
frontage an open air space at least half as broad as the building is high. 
Such open air space shall form an appurtenance of such building alone and 
of no other and shall be inclusive of any means of access required under these 
Bye-laws. In the event of any dispute as to what constitutes the front of 
such building the same shall be referred to the Commissioner whose decision 
shall be final. 

(2) Every building on which construction work, other than that describ¬ 
ed in section 342 ( b ), (c), (cc) or (d) of the Act, is 

Buildings more than 80 undertaken and which or any portion of which 
feet Id depth from street , , . ... 

line. comes, or, after alteration, will come within tho 

definition ol a ‘'dwelling house" as defined by 
these Bye-laws, and which, or any portion of which, is distant more than 80 
feot from the street nearest to such building shall so far as it lies itt a greater 
distance than the 80 feet aforesaid abut on an open air space at least half as 
broad as tho building is high and co-extensive with the external walls of 
the Baid building ami such open air space shall form an appurtenance of the 
said building alone and of no other and the said open space shall be provided 
with suitable and sufficient means of access to the satisfaction of the Com¬ 
missioner. 

41-C. No addition to a building shall be allowed unless the addition is 
such as would be permissible if the whole building were reconstructed from 
the plinth with tho open spaces required under the Bye-laws appropriate to 
the site of the building and no addition to a building shall be allowed which 
would diminish the extent of open airspace below the minimum which is 
required by the Bye-laws appropriate to the site of the building. 
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Every open space, whether exterior or interior, provided in pur* 
*uance of these Bye-laws, shall be, and b© kept, free from any erection 
thereon and open to the sky, and no cornice, roof or weather shade shall 
overhang or project over the said open spaoe so as to reduce the width to 
lesa than the minimum provided by these Bye-laws. No open drain, except 
for rain w ater, shall be constructed in any open space required by these 
By-laws. 

Every person who shall erect a storey on a building intended to bo 
used as a dwelling shall construct every room 

Provisions a* to height, intended to be inhabited in that storey, except 

dimensions and ventila- „ _ . . .» 

tion of rooms in dwellings. a 100113 ln the root thereof, so that the same 

shall be in every part at least ten feet in height 
from the floor to the ceding. 

He shall so construct ovory such room in the roof of such building that 
the same shall have an average height of at least 8 feet from the floor to the 
ceiling, and a minimum height of not less than four feet. 

Ho shall so construct every such room that the same shall have a clear 
superficial area of not less than one hundred 
square feet. 


Superficial area of rooms. 


He shall so construct every such room that the same shall be ventilated 
by means of doors or windows which open directly 
into the external air, and have an. aggregate 
V entilation of rooms. opening equal to not less than one-fourth of the 
superficial area of that side of the room which 

faces an open space. 

43. In back to back rooms, and other single or two rooms tenements 

in addition to any other means of ventilation 
Through Ventilation. required in these bye-laws, every such room shall 
have a ventilator of at least 3 square feet in area 
near the top of each of two of the walks of such room and such ventilators 
shall he as far as practicable opposite to each other. Jn the case of upper 
rooms, one of such ventilators may be represented by a ridge ventilator 
or ventilating tiles. 

44. Ever}' corridor in a chawl shall be and shall be kept open to the open 

air at each of its ends. Every such corridor which 
Corridors in chawte. is more than fifty-five feet in length shall be 
provided at intervals of not more than fifty-five 
feet with an opening on both sides of the corridor of not less than five 
feet square communicating wholly with the open air to its full height. 

The separation between the corridor and such air shafts shall be by a 
parapet wall not exceeding four feet in height or by an iron railing. 

With respect to the provision and maintenance of suitable means of Access 
to Buildings (clause (dd), section 461). 


45. Every person who shall erect a building shall provide as means of 
access to such building a pathway not less than 8 feet in width from a 
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street to the door of such building, such pathway to bo, so long as it is used 
as a means of access to that building, maintained free from any obstruction 
and shall not at any time cause or permit any portion of any building below 
a height of twelve feet to overhang or project overor into such passage. 

He shall indicate upon any plan, required to be furnished by him under 
section 338 or 343, the whole area of such moans of access by a distinguish¬ 
ing colour and description. 


He shall not at any time erect or cause or permit to be erected or re-erected 
any imilding which in any way encroaches upon or diminishes the area so- 
set apart for this purpose. 

The space so set apart shall be separately distinguished from any 
house-gully or open space required to be provided under any other bye daw 
made under this Act. 

48. A person who shall undertake construction work on a building shall 
not reduce the access to any building previously existing below the 
minimum width of eight feet. 

47. The means of access under those bye-laws shall not be deemed to 
be suitable and sufficient until they have been approved by the Commissioner 
who shall have power to prescribe the street, with which they shall com¬ 
municate. 


48. Every person who shall commit any breach, of any of the foregoing 
bye-laws shall be punishable with fine which may extend to twenty 
rupees, and in the case pf a continuing breach. 

Penalties. with fine which may extend to ten rupees for 

every day after conviction for the first breach 
or after receipt of written notice f rom the Commissioner to discontinue 
the breach, during which the breach continues. 

49. Whenever under any of the foregoing bye-laws, the doing or the 
omitting to do a thing or the validity of anything 

■Evidence of exercise of u P° n tho sanction, permission, approval, 

r ower, duties or functions, order, direction, requisition, notice or satisfaction 

of the Commissioner, a written document signed 
by the Commissioner or by any Municipal Officer to whom the Commissioner 
may have delegated his powers, duties or functions, in that behalf, pur¬ 
porting to convey, or set forth his sanction, permission, approval, order, 
direction, requisition, notice or satisfaction, shall be sufficient prim a facie 
evidence of such sanction, permission, approval, order, direction, requisi¬ 
tion, notice or satisfaction. 

50. Notwithstanding anything in the foregoing bye-laws, it shall be 
in the discretion of the Commissioner by written permission— 

(a) to permit any of the dimensions prescribed by any such bye-law 
to be modified in respect of a building; or 
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(6) to exempt from the operation of the said bye laws, or any of them, 
any temj>orary structure intended to stand for a shorter 
period than three months; 

but subject in each case to such conditions, if any, as he may think proper 
to attach to such permission or exemption. 

PROVISIONS AFFECTING THE DUTIES OF 
A SANITARY INSPECTOR 

Under section OS of the Bombay City Municipal Act, the Municipal 
Commissioner empowers any of the Municipal Officers to exercise, perform, 
or discharge, as the case may bo, several powers, duties, and functions 
conferred or imposed upon or vested in the Commissioner by the several 
sections, clauses and sub-sections of the said Act mentioned hereafter: 

Ex. H. 0., Assistant H. O.s., & D. H. O s. 

Sections.—82 and 84 (subject to certain limitations prescribed by 
rules), 112, 228, 234,240, 243 sub-section (2), 246A, 248,249, 249A, 
250 sub-section (2), 251, 251B, 253, 257, 258 clauses (a), ( b) and (c), 
374, 375, 375A, 377, 379, 379A. 380, 381. 381A sub-sections (1) and 
(2), 384 clause (a), 384A. 394, 390 sub-section (1), 410 sub-section 
(1), 412 sub-sections (1) and (2), 413 sub-section (I), 415, 416, 422, 
424 sub-section (1), 425 sub-section (1), 427 sub-section (3). 479 
sub-section (5), 488, and 517 clause (a). 

The Conservancy Superintendent. District Registrars, Sanitary, Conser¬ 
vancy, House Drain, and Assi stant, Sanitary Inspectors ;— 

82 (Halalkliores and Bigaries only), 253, 374, 396 sub-section (1), 413 
sub-section (1), 415, 424 sub-section (1), 427 sub-section (3), 479 
sub-section (5), and 488. 

Sub-Registrars, Nurses, Milk, Disinfecting and Malaria Inspectors, also 
Veterinary Inspectors :— 

253, 374, 396 sub-section (1), and 488. 

Under clause (/).— By-laws for the control and supervision of premises used 
or offensive, trades, dec., under section 394 of the Act. 

1. Written application to be made by the applicants for licenses. 

2. Owners to furnish the names of occupants. 

3. License-holders to afford facilities for examination of premises. 
Premises used for rnanufacturing J the., cloths in indigo or other 

colours :— 

4. License-holders not to store materials not required for im¬ 

mediate use. 

5. To adopt the best means of rendering vapours innocuous. 

6. To cleanse premises daily. 

7. To keep floors, &e., in good repair. 

8. To keep drying ground free from hollows, &c. 

9. To maintain drainage in good order. 
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Premises used for manufacturing , c fc?f., blood, boned, candles , cat-gut, 
fat . manure, meat offal , oil-cloth, soap and tallow. — 

10. License-h olders to cause premises to be cleansed daily and cause 

refuse fragments to bo collected and removed. 

11. All receptacles to be kept clean. 

12. To store materials not required for immediate use so as to pre¬ 

vent emission of affluvia. 

13. To adopt best means of rendering vapours innocuous. 

14. To keep all internal surfaces of walls and floors in good order. 

15. To I i mo -wash the interior twice a year or oftenor. 

16. To maintain drainage in good order. 

17. To maintain ventilation in good order. 

18. To adopt and maintain appliances, &c., for preventing nuisance 

19. Buildings used for storing not to be inhabited. 

Premises used for preparing hides or skins - 

20. Promises to be swept daily, and hair, flesh, &c., to be collected 

arid removed. 

21. To cause implements and apparatus to be kept clean. 

22. To cause waste lime to be removed from premises with proper 

precautions. 

23. To cause walls to bo scraped or otherwiso cleansed periodi¬ 

cally and interior to be lime-washed. 

24. To cause waifs and floors to be kept in good to pair to prevent 

absorption of noxious matter. 

25. To maintain drainage in rood order. 

Premises used for storing or pressing hides or skins :•— 

26. To lime-wash the interior periodically. 

27. To maintain ventilation in good order. 

28. Buildings used for storing not to lie inhabited* 

29. These do not apply to the storing of properly banned and dressed 

leather. 

Premises used for manufacturing , cotton refuse or seed, fins, fish, 

horns , hoofs, hair . rags and wool, etc. (See Schedule M). 

30. Premises to be kept thoroughly clean. 

31. The interior to lie lime-washed periodically. 

32. To maintain drainage in good order. 

33. To maintain ventilation in good order. 

34. To adopt and maintain appliances, Ac., for preventing nuisance. 

35. Buildings Used for storing not to be inhabited. 

36. License-holder to furnish names of all owners of animals stabled. 

37. Dung not to be deposited so as to pollute water, 

38. Floors to lie paved so as to prevent soakage. 

Premises used for keeping horses, cattle or other four-footed animals 
for sale, or hire, or for'sale of the produce thereof or for any purpose 
for which any charge is made or any remuneration is received. 
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39. Receptacle# for dung to bo provided. Such receptacles to be 

constructed with floors not lower than surface of adjoining 
ground and so constructed as to prevent escape or soakage of 
contents and should bo provided with covers. 

40. Paved space should be provided for washing cattle. 

41. Drainage to be maintained in good order. 

42. Premises to be thoroughly cleansed daily. (All dung, refuse, &c. 

should be removed by the license-holders in their own carts 
to the place appointed by the Municipal Commissioner for the 
final disposal thereof.) 

43. Dimension #.*-Stables for horses or cattle shall not be less than 

12 feet in height, and, if for one row of animals, the breadth 
shall bo 12 feet (measuring from the outside of the manger to 
the opposite wall), and for a double row of animals 25 feet 
(measuring from one manger to the other) if the mangers are 
placed against the external walls, and 24 feet in breadth (mea¬ 
suring from the external walls) if the mangers are placed in the 
centre. The space to bo allowed to each horse shall be 6 feet 
in width, and for each bullock, 4 feet in breadth. 

Under clause, (j /)—Regulations for construction of new Dairies and Milch 
Cattle Rtabks :— 

1. License-holders (in addition to observing preceding by-laws) 

to bring out animals for inspection. 

2. Water-supply to be provided. Well water not to be used. 

3. (a) The building shall be open on all sides (weather x>rotections 

may be allowed.) 

(6) The roof shah’ be tiled or of corrugated iron sheets supported 
by wooden posts or iron columns. 

(c) The floor shall be paved throughout with stone and properly 
sloped. 

4. (a) An open space 15 feet in width should be provided all round 

the stable. 

(6) No milch cattle stable should lie erected within a distance 
of 15 feet from any street or 25 feet from any dwelling- 
house or from a verandah or gallery attached to it. 

5. Proper drains should lx? provided as approved by the Drainage 

Department. 

Under clause (k).-—Regulations for securing cleanliness of milk shops and 
milk vessels :— 

1. Milk not to be sold in dwelling-houses, &c. 

2. Internal surfaces of walls and ceilings of every room, in which 

milk is kept or sold, to be limewaahed twice at least in every 
year or of tenor if so required by the Commissioner. 

3. Milk vessels to be rinsed and thoroughly cleansed before and 

after use. 
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Water from Municipal mains and approved wells only to be used 
for washing milk vessels. 

Under clause ( j)—Precautions against any co)Uagions or infectious disease : — 

1. Immediate notice to be given of any outbreak of sickness, and 

sick animals to be segregated. 

2. Sickness in a Municipal milch cattle stable should be reported 

in the first instance to ramoshi in charge, 

3. Milk of diseased animals not to be sold or used for domestic 

purposes. 

1. No person suffering from dangerous or infectious disease to bo 

permitted to sell or distribute milk. 

5. No person engaged in sale or distribution of milk to come in con 
tact or communication with diseased persons. 

Under clause (p) —- By-laws for regulating and maintaining all places for 
disposal of dead :— 

3. No grave shall be re-opened for another interment within 12 
months, when the body of a person has been buried without 
a coffin. 

2. In case of burial in unlined wooden coffin, no grave shall be re-opened 

for another interment within 18 months. 

3. In case of burial in a coffin composed of or lined with tin , lead or 

other metal, no grave shall bo ro-opened for another interment 
within a period of 7 years. 

5. ^Regulations for graves :•— 

(<*) All graves shall 1% made in regular lines, 

(b) All graves should bo properly filled in, &c. 

0. All places for the disposal of the dead shall be kept < iean and 
in good order. 

7. No person shall retain a corpse on any premises, without burn¬ 

ing, burying, or otherwise lawfully disposing of the same, for 
more than 24 hours. 

8. Corpses for removal to Kerbela :~~ 

(а) No such corpse shall be retained on any premises other 
than a registered place of burial. 

(б) No such corpse shall be retained for more than two 
months without Municipal Commissioner’s sanction. 

(c) Every such corpse shall bo enclosed in a suitable dam- 
mered box, soldered metal case, coffin, or other covering 
so as not to cause any nuisance, &c. 

9. Coffins intended to be removed by sea or rail shall be protected 

by an outer casing or cover so as to guard against damage 
in transit. 

10. No such coffin shall be removed except under a certificate of 
the Health Officer stating tha such coffin is in fit state to be 
removed. 
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11. In Municipal burning and burial grounds, foes shall be charged 
according to the scale fixed. 

BY-LAWS RELATING TO MARKETS AND SLAUGHTER¬ 
HOUSES. 

1. No person shall bring any clog, or knowingly permit any dog to 

follow him, into any Municipal market. 

2. Every tenant or occupier of any shop, stall, godown, or standing 

in a Municipal market shall at nil times afford free access thereto 
for purposes of inspection to the Commissioner, the Health 
Officer, or the Superintendent, or to any Municipal Officer 
appointed in that behalf by the Commissioner, 

3. A tenant or occupier of any shop, stall, godown, or standing in a 

Municipal market shall not cause or allow any goods, provisions, 
marketable commodities or articles to be deposited or exposed 
for sale in or upon such shop, stall, godown, or standing, so 
that such goods, provisions, marketable commodities or articles 
or any part thereof shall project beyond the line of such shop, 
stall or godown, or beyond the limits assigned to such standing 
so as to obstruct the passage of any person or of any goods, 
provisions, marketable commodities, or articles in or through 
the market or any part thereof. 

4. Every tenant and occupier of any shop, stall, godown* or standing 

in any Municipal market shall daily arrange his goods before 
the hour of 6 a.m. and shall remove or put them away, and, 
in the case of a tenant or occupier of a shop, stall or godown 
close such shop, stall or godown before the hour which may 
for the time being bo prescribed by the Commissioner as the 
hour for closing such market, so as to admit of the market 
being thoroughly cleansed. 

5 Every tenant and occupier of any shop, stall. * r godown in a 
Municipal market shall cause the same to lx*, kept in a cleanly 
condition, shall allow no refuse or garbage to remain about 
it, but shall cause the same to be put in a tub, l>ox, or basket 
and to be carried to the proper receptacle. 

No person shall waste the water supplied in any Municipal 
market by the Corporation. 

«1. Every tenant and occupier and every servant of a tenant or 
occupier of any shop, stall, godown or standing in any Muni¬ 
cipal market shall at all times be decently and properly dressed 
when present in the market ; and no tenant or occupier, of a 
stall at which meat or fish is sold shall sit in or upon his stall 
so as to be in contact with such meat or tish. 

7. No person shall in any Municipal market smoko, spit the juice 
of “ pan supari ”, or wilfully or negligently throw or drop in 
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or upon any avenue or passage of such market or any of tho 
immediate approaches thereto, any orange peel, vegetable 
substance, or other matter whatsoever to the danger or damage 
of any person. 

No poison shall loiter or stand in any of the avenues or passages 
of any Municipal market or its immediate approaches to the 
annoyance or obstruction of any person. 

No person shall remove any meat or offal from any Municipal 
market without first wrapping the same up in cloth or paper 
so that it shall not be exposed to the public view. 

No person shall sleep in or on any shop, stall, godown, or other 
place within the limits of any Municipal market. 

No person shall ply for hire as a helkari or cooly in any Municipal 
market unless he be in tho service of a tenant or occupier of 
some shop, stall, godown or standing in such market, or be 
brought into such market by a person resorting thereto for the 
purpose of purchasing therein. 

Every person plying for hire as a helkari or cooly as aforesaid shall 
veear a badge on tho sleeve of his left arm granted to him by 
the Superintendent, for which a deposit of Re. 1 will be 
required, together with the name and address of the holder to 
be entered in a register kept for the purpose, and such badge 
may be withdrawn at any time. 

Every person to whom a license has l>een or may be granted by 
the Commissioner, under vSection 403 of the Act, to keep open 
a private market, shall cause such market to be properly lighted 
to the satisfaction of the Commissioner by gas or oil lamps 
or electricity from sunset until tho hour which may for the 
time being be prescribed by the Commissioner as the hour foi 
closing such market. 

Every person to whom a license has been or may be granted by 
the Commissioner, under flection 403 of the Act, to keep open 
a private market, shall comply with the following regulations 
for securing and maintaining such market in a proper sanitary 
condition : — 

(a) He shall twice at least in every year, and oftener if 
required so to do by the Commissioner, cause the said 
market to be limewashed both internally and externally 
to the satisfaction of the Commissioner. 


( b) He shall once at least in every two years, and oftener if 
required so to do by the Commissioner, cause all wood¬ 
work or iron work in the building of the said market 
to bo painted to the satisfaction of the Commissioner. 


15. A person bringing an animal intended forslaughter to the Munici¬ 
pal slaughter-houses at Randra shall present such animal for 
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inspection to the Superintendent or his Assistant at the fair 
ground attached to tho said slaughter-houses (and which 
forms part of the slaughter-house premises) at least 48 hours 
before the time at which such animal is intended to be slaughter¬ 
ed, and shall pay the fair ground fee for such animal according 
to the scale for the time being in force. 

1C. The Superintendent or his Assistant for the time being in charge 
at the fair ground shall inspect and examine every" animal 
so presented, and shall cause to lx* branded with some distinc¬ 
tive mark (but in such manner as not to cause pain) every such 
animal which he may consider lit to be slaughtered for human 
food. 

17. An animal so marked will, on payment of a slaughter and carry¬ 

ing fee at the rate for the time being in force, be admitted for 
slaughter into the inner yard of the slaughter-houses, provided 
that no animal shall be permitted to pass into the inner yard 
of the slaughter-houses at a later hour in the day than 5 pan. 
during the period from 1st October to 28th February, or than 
3-30 pan. during the period from 1st March to 30th September. 

18. The Superintendent or his Assistant whoso duty it is to inspect 

any animal presented for inspection shall reject any such animal 
as for any reason may appear to him unfit to be slaughtered 
for human food. The owner of an animal so rejected shall 
cause it to be forthwith removed from the slaughter-house 
premises. 

19. A person shall not under any circumstances pass or attempt to 

pass into the inner yard of the slaughter-houses any animal 
which has not been inspected and branded as fit for slaughter 
as aforesaid. 

20. Any animal which has not been branded as aforesaid found 

within the inner yard of the slaughter-houses will forthwith 
bo removed from the slaughter-house premises, and if it appears 
to bo diseased, unsound, or unfit for human food, will be dealt 
with pursuant to the provisions of Sections 415 and 417 of the 
Act. 

21. Should the carcass of an animal which has been inspected and 

branded as aforesaid bo found after slaughter to be diseased, 
unsound, or otherwise unfit for human food, it will, notwith¬ 
standing the animal was so branded, be dealt with pursuant, 
to the provisions of Section 41G of the Act. AM fees paid in 
respect of the animal, except the slaughter-fee in the caso 
of animals slaughtered, will be refunded on application to the 
Superintendent. 

22. A person bringing a pig intended for slaughter to the Municipal 

slaughter-house for pigs at Sonapore shall present such pigs for 
inspection to the Superintendent, or his Assistant in charge, at 
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the slaughter-house who shall inspect and examine every pig so 
presented, and shall pass every such pig he may consider 
fit to be slaughtered for human food. A pig so passed will, 
on payment of such slaughter-fee as may from time to time 
bo fixed by the Commissioner with the approval of the Standing 
Committee, under the provisions of Section 407 ( a) of the Act, 
be admitted for slaughter in the said slaughter-house. Pro¬ 
vided that no slaughtering shall, without the previous special 
permission in writing of the Commissioner, be permitted in 
such slaughter-house at night between the hours of sunset, 
and sunrise. 

23.(a) A tenant or cocupier of any shop, stall, godown, or standing in 
a private market shall not for any longer time or in any other 
manner than shall be reasonably necessary for the conveyance 
of any goods, provisions or marketable commodities to ot 
from such shop, stall, godown, or standing, or any part of such 
market, place or deposit or cause or allow to be deposited in 
any passage or place adjoining such shop, stall, godown, or 
standing or elsewhere in such market, or in any of the immediate 
approaches thereto, any hamper, crate, basket, box, barrel, 
or other receptacle for any goods brought into such market 
for the purpose of sale or of exposure for sale. 

(6) A tenant or occupier of any shop, stall, godovm, or standing in 
such market shall not cause or allow any goods, provisions, 
marketable commodities, or articles to be deposited or exposed 
for sale in or upon such shop, stall, godown or standing so that 
such goods, provisions, marketable commodities, or articles, 
or any part, thereof shall project beyond the line of such shop, 
stall, or godown, or beyond the limits assigned to such stand¬ 
ing, so as to obstruct the passage of any persons or of any 
goods, provisions, marketable commodities, or articles in or 
through the market, or any part thereof. 

( c ) Every tenant and occupier of any shop, stall, or godown in 
such market shall cause such shop, stall, or godown to be 
kept in a cleanly condition, and shall allow r no refuse or gar¬ 
bage to remain about it, but shall cause the same to be put into 
a tub, box, or basket, and to be carried to the proper receptacle- 

24. Every person to whom a license has been or may be granted by 
the Commissioner, under Section 403 of the Act, to keep open a 
private market shall cause or procure to be laid into the pre¬ 
mises a water-connection of not less than one inch in diameter 
from the Municipal water main, and shall cause such connection 
and all fittings thereof to l>e kept at all times in proper order 
and efficient action so as to provide for use on the premises a 
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sufficient supply of water for the purpose of thoroughly washing 
and cleansing the premises. 

He shall cause all tilth, garbage and refuse which may be produced 
or may accumulate in any part of such market to l>o promptly 
removed, in such a manner and with such precautions as not 
to create a nuisance in the process of removal, to such public 
receptacle, dep6t, or place as may for the time being be provided 
or appointed by the Commissioner for the temporary deposit 
thereof. 

He shall cause such market to be thoroughly swept and cleaned 
to the satisfaction of the Commissioner each morning and 
evening, and to be washed down every evening. 

Ho shall cause every stall or bench, on which articles of food or 
drink are kept or exposed for sale, to be thoroughly cleansed 
daily, and every board or place on which meat or fish is kept 
to be scraped. 

25. Every person to whom a license has been or may be granted by 
the Commissioner to keep open a private market shall observe 
and comply with the following regulations for the proper 
ventilation of such market:— 

(а) A clear open space of not less than 30 feet in width shall 

be maintained around the market. 

(б) At least one entrance of not less than 10 feet in width 

shall be maintained in front of the market if the said 
market does not exceed 00 feel; in length in front; if 
it exceeds that length, then at least two entrances, each 
of not less than 10 feet in width, shall be maintained. 

(c) In all cases in which gates are provided to any entran << 

to the market, such gates shall be constructed of iron 
work or open wood work. 

(d) The entrances shall be so placed as to secure a free cir¬ 

culation of air throughout the market. 

(e) The walls of roof columns shall not be less than 20 feet 

in height from the floor of the market to the wall plate, 
or tie bar, and no lofts or other similar structures shall 
be erected under the roof. 

(/) The roof shall have ridge ventilation throughout their 
length, and shall be fitted with movable louvre boards 
or shutters which can be closed in wet weather. 

(f/) In the 8pace between each roof truss and under the pro¬ 
jecting oaves of gutter way, an opening shall !>e kept 
at the top of the wall for not less than half the length 
of the space and not less than 18 inches deep. This 
opening may bo grated or covered with wire netting 
to keep out birds. 
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( h ) If the market has brick or masonry built walls, there shall 
be in every 10 feet of wall length at least one window 

of not less than 8 feet in height by 4 feet in width, and 
such windows shall bo not less than 8 feet above the 
floor level, 

(i) If the market is supported on pillars and has open sides 

fitted with shutters, such shutters shall be so arranged 
and fitted as not to obstruct ventilation. 

26. Passages or spaces not less than 8 feet in width shall be maintain 
ed between the rows of stalls or benches in each market. 
The following are the sections of the Bombay District 
Municipal Act of 1901, corresponding to those of the Bombay 
City Act:— 



District 
| Municipal 
Act. Sections. 

1 

Bombay City 
Act Sections. 

Definitions 

3 

3 

Power to make Bye-laws 

Duties of Municipalities !• — 

48 

- 401 

Obligatory 

54 

61 

Discretionary 

56 

63 

Taxes to be imposed.. 

59 

139 

Publication of sanctioned rules with notice .. 
Power to fix a special rates in lieu of special 

62 

406—467 

sanitary oess 

Power to require repairs, etc., to private 

71 (2) 

172 

streets and to declare such streets public 

90 (3) 

305 


O? (4) 

Notice of intention to erect new buildings 
Right to proceed with new buildings if no re¬ 

06 

337 

ply received within one month 

90 (4) 

345 

IKfim lions of “ to erect a building” 

96 (6) 

337 (2) 

Municipal control over drains 

99 

220 

Powers for making drains 

100 

222 

Sufficient drainage of houses 

101 

228 

Cesspool if no drain within 50 ft. 

Powers of owners and occupiers of buildings! 

101 (a) 

231-232 

to drain into Municipal drain 

Right to carry drain through land lielong¬ 

102 

228 

ing to other persons .. .. .. . .: 

103 

230 

Provision of privies .. .. . . . . | 

10(5 

248 

„ for workmen exceeding 20. . 

106 (2) 

249 

„ for screening privy f rom view . . i 

Power of demolishing privy, etc., which is! 

106 (3) 

250 

a nuisance .. .. .. .. . . 1 

No building shall be built over any sewer,' 

107 (2) 

2 49A 

drain, etc. .. .. .. .. . . j 

110 (2) 

223 

Inspection of drains .. .. . . . . 

Execution of drainage works without allow-. 

111 i 

253 

ing option 

112 j 

230 
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District 




Act Sections. I 


Ruinous or dangerous buildings 

119 

354 

Dowers with regard to dangerous, stagnant 



or insanitary sources of water supply 

120 

381 

Ohs tractions and encroachments on public 



streets 

122 

308 

Dangerous quarrying .. 

126 

382 

Depositing dust, refuse, filth, etc. 

127 

372 (e) 

Discharging sewage 

128 

372 (/) 

Non-removal of filth, etc. 

129 

I 

Filthy buildings. . 

131 (1) 

| 04/ 

Buildings U. H. H.. 

131 (2) 

378 

Deserted or offensive buildings 

131 (3) 

376 

Power to enter and inspect buildings 

132 

374 

Using or storing offensive manure 

136 

377 & 372 

Feeding animal on filth 

137 A 

384 (c) 

Consumption of smoke 

138 

391 

Licensing of markets & slaughter houses 

139 & 140 

402 

Search for and inspection of unwholesome food 

142-(1) (a) 

412 to 415 

Perishable articles to be destroyed and non- 



perishable to be taken before a Magistrate 

142 (1) (6) 

416 

Bombay Prevention of Adulteration Act, 



Ghee Act 

142 (2) 

417 A 

Powers to be conferred for prevention of 




dangerous diseases .. 

144(1) (2) 



Duties of Municipality on threatened or 



► 434 

actual outbreak, of dangerous diseases 

145 



Duties in respect of diseases among cattle 

147 



To abate overcrowding 

148 

379,379-A 

Closing of places for the disposal of the dead 

150 

438 

Regulation of trades 

151 

394 

Prohibition of steam whistles 

151 A 

393 

Service of notices .. . . . - . . 1 

154 

483 to 485 

Municipality may carry out works and re- 1 



cover expenses .. . . . . . . j 

156(1) 

489 

Improvement of exponses .. . . .. 

156(1) (5) 

494 

‘Entry for purposes of the Act 

159 

488 

Municipality may prosecute for any public 



nuisance within six months next after the 



commission of such offence 

161 

514(3monthft) 

Power to compromise or compound 

165 

517 

Powers of Police officers 

168 

522 

Collector’s powers of suspending execution; 



of orders, etc., of Municipalities 

174 


Governor in Council may require any City) 



Municipality' to appoint a Chief Officer, 



Health Officer or an Engineer .. .. j 

177 


Power of Government to provide for per-. 



formance of duties in default of Municipal 



lity.! 

178 | 
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District 
Municipal 
Act Sections. 

•Bombay City 
lAct Sections, 

y‘\' ’ I 

Power of Government to supersede Municipa¬ 
lity in case of incompetency or abuse of 
powers 

1 

179 

I 

Constitution of City Municipalities 

181 


City Municipality may appoint Chief Officer, 
Health Officer and Executive Engineer .. 

182 


Powers of Chief Officer 

183 


Chief Officer’s powers of appointment and 
punishment ,. 

184 
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BOMBAY ACT No. V OF 1890 

(Municipal Servants’ Act.) 


Whereas it is expedient to make better provision, in the City of Bombay 
and eke where for the enforcement of regulations regarding certain 
classes of municipal servants whoso functions intimately concern the 
public health or safety, and regarding the duties, withdrawal from duty, 
and leave of such servants ; It is enacted as follows :—• 

Short title. 1. (1) This Act may bo cited as the Bombay 

Municipal Servants’ Aot. 

Commencement and (2) It shall come into force in the City of Bombay 
extent, ft t once. 

(3) The Governor in Council may, by notification, extend all or any 
of its provisions, on and after a day not less than two months after the 
date of such notification, to any municipal district in the Bombay Presi¬ 
dency. 

He may also cancel or vary such notification consistently with the 
provisions of this Act. 

Interpretation. 2. (1) Unless there be something repugnant in 

the subject or context, all words, used in this 
Act, shall have respectively the meanings assigned to them in the City 
of Bombay Municipal Act, 1888. 

(2) This Act shall, in so far as it affects the 

Act to be read with City of Bombay, bo read with the City of Bombay 

Municipal Acts in force. Municipal Act, 1888, and in so far as it affects 

any other part of the presidency of Bombay 
shall Ik? read with the Bombay District Municipal [a] Act, 1901 [«| 
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Conditions as; to resig¬ 
nation, withdrawal and 
absence from specified 
duties. 

(fa) without the written permission, in the City of Bombay of the Com¬ 
missioner or a person by him deputed in that behalf, and elsewhere of the 
officer authorized by tho Municipality to give such permission, resigns 
his office without at least two months’ notice given in writing to the Com¬ 
missioner or person by him deputed, or to such officer, or withdraws or 
absents himself from the duties thereof, except in case of illness or acci¬ 
dent disqualifying him for the discharge of such duties or other reason 
accepted as sufficient by such Commissioner or person by 1dm deputed, 
or such officer, or 

(&) is guilty of any wilful breach or neglect of any provision of law 
or any rule or order which as such municipal officer, servant or other 
[>erson employed by, or on behalf of, the Corporation or a Municipality 
it is his duty to observe or obey, or 

(c) who abets an offence under clause (a) or clause (/>), shall 
be liable to forfeit his pay accruing duo under a current term of 
service, and arrears of pay due for a term of not more than one month, and 
in addition to such forfeiture and any other penalty which may be imposed 
on him under any enactment or rule for the time being in force, shall be 
liable, on conviction by a Magistrate, to imprisonment which may extend 
to three months or, to fine, or to both imprisonment and tine : 

Provided that if any such officer, servant or other person produces a 

Provisos. certificate signed by the medical officer appoint¬ 

ed in the City of Barnbay by the Commissioner, and elsewhere by the 
Municipality in this behalf, of a present incapacity to perform his duties 
which will probably endure for a month or more, the necessary x>ermis- 
sion to resign shall forthwith be granted: 

Provided further that no fee shall be taken from a person on account 
of such certificate as aforesaid or of examination in connection therewith. 

(2) The provisions of clauses (a) and (b) of sub-section (1) shall not 
apply to persons at the date of the passing of this Act in tho employment 
of the Corporation or of a Municipality until the lapse of two months 
from such date. 

Power to dispense with . . „ , 

two mouths 1 notice or * ith 4. (1) Tho Commissioner or officer authorized 

services after tender of re* by the Municipality under section 3 (a), may, 
signatior. 

(o) at his discretion, accept any resignation to take effect at a time 
less than two months from the date thereof, or 

(6) at any time after any municipal officer, servant or other person 
employed as aforesaid, has tendered his resignation, dispense with tho 
services of such officer, servant or person. 
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3. (1) Any municipal officer, servant or other 

person employed by, or on behalf of, tike Cor¬ 
poration or a Municipality to perform any of 
the duties specified in the schedule, who— 
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Tower of Governor in 
Council to add to'schedule 


(2) Arty such officer, servant or other person whose services are dis¬ 
pensed with under sub-section (1), clause (ft), shall, subject to any agree¬ 
ment in writing previously made between him and the Corporation or 
Municipality or its representative, he entitled, in addition to any wages 
which ho may have earned at tho date of tendering his resignation, to 
fifteen day^s’ wages or to wages for such period longer than fifteen days, 
as his sorvices may, after such tender of resignation, have l>een retained 
by tho officer authorized in that, behalf. 

5. (1) It shall be lawful for the Governor in Council on the request 

of the Corporation or of a Municipality from 
time to time, by notification, to declare that from 
a date to be fixed therein which shall not bo less 
than two months from the date thereof, any 
specified class of duties w hich concern the public 
health or safety, shall be deemed to he included in the schedule to this 
Act* and from the date fixed on that behalf in such notification the 
provisions of section 3 shall apply to all persons employed by, or on 
behalf of. the Corporation or a Municipality to perform any duty of tho 
class so specified in such notification. 

(2) The Governor in Council may withdraw such notification and may 
from time to time cancel or vary the same consistently with the preceding 
clause and with the other provisions of this Act, and may also limit tho 
operation of any notification to any Municipality or place wherein this 
Act is in operation. 

6. Every person employed by, or on behalf of, the Corporation or a 

Copies of Act to bo Municipality to perform any of the duties set 

supplied at nominal price forth in the schedule, shall, on entering the 
to employes. service, and every person now so employed 

shall forthwith, receivo gratis, and shall at any time thereafter, on pay¬ 
ment of one anna, he entitled to receive in the City of Bombay from the 
Municipal Commissioner for tho City of Bombay, and elsew here from the 
President of a Municipality, a copy of this Act and of the notifications 
issued thereunder, applicable to such person or to the class to which 
he belongs, in the English, Marathi, Gujarat hi, Canareae or Sindh* 
language. 

SCHEDULE. 


(Vide Section 3.) 


Duties which render the provisions of section 3 applicable to the persons 
employed by, or on behalf of, the Corporation or a Municipality to 

perform them . 

Class I.—Duties connected with the public health : 

(o) scavenging or cleansing streets or premises, 

(b) cleansing or flushing drains. 
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(c) removing or disposing of excrementitious or poJluted matter 
from houses, latrines, privies, urinals, or cesspools, 

(cl) removing carcasses, 

(e) preventing nuisances generally. 

Class II.—Duties connected with the public safety: 

Duties of—• 

(а) members of a fire-brigade, 

(б) persons, however designated, employed on, or in connection 

with, the maintenance or service of any municipal water-work, 
drain, pumping station or tire hydrant, including— 

(1) inspectors, 

2) sub-inspectors, 

(3) foremen, 

(4) mechanics, 

(5) drivers, 

(6) watchmen, 

(7) labourers, 

(8) workmen; 

(c) lamp-lighters. 

[a n] The reference to Bombay Acts VI of 1873 and II of 1884 is 
altered in accordance with Bom. Ill of 1901, s. 2 (l) proviso (c). 

SANITARY ADMINISTRATION OF A PORT. 

The Port Health Authority consists of a Port Health Officer, appointed 
and paid by Government, and liis assistants, whose duties are to carry 
out the inspection of shipping entering and leaving the harbour, and the 
disinfection of ships and crews. 

In exercise of the powers conferred by section 0, sub section (1). clause 
(p), of the Indian Ports Act 1908, as amended by the Indian Ports 

(Amendment) Act IV of 1911, the..is pleased to make the 

following regulations in respect of the following diseases: (l) Small-pox 
(2) Chicken-pox, (3) Measles , (4) Plague, (5) Cholera, (0) Yellow Fever, 

(7) Shelving Sickness, (8) Typhus, (9) Scarlet Fever, and (10) Jigger , occurring 

on vessels coming to or leaving ports in.or for the time being 

in port in.and in respect of any death on a vessel not carrying 

a medical officer coming to or leaving ]>ort in.or for the time 

being in port in. 

Part X.—Definitions. 

I. In these Regulations 

(1) “Health Officer” means any person appointed by the local 

Government, either by name or by virtue of his office, to be Health 

Officer of a port, and includes an additional or Assistant Port Health 
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Officer and any officer appointed by the local Government either by 
name or by virtue of his office, to perform any of the duties of » 
Health Officer of a port; 


(2) “ healthy vessel ” means a vessel, 

(a) which, even though coming from an infected port, has not had 
on board any death from unknown or suspicious cause, or any 
person suffering, or suspected to be suffering, from any of the dis " 
eases enumerated in the preamble, or any unusual mortality 
amongst rats either at the dime of departure, or during the voyage 
from the last port of call, or on arrival; and 

(b) which has not, within a period of twelve, or in the case of plague* 
five days immediately preceding her arrival, left an infected port 
or communicated (except orally without contact or by signal) with 
a vessel which has left an infected port within that period ; 


(3) “infected vessel” moans a vessel which has on board one or more 
cases of any of the diseases enumerated in the preamble, or on 
board of which a case or suspected case of any of those diseases has 
occurred either at the time of departure or during the voyage from 
the last port of call or, in the event of such voyage exceeding 
twelve days, within the twelve days (in the case of plague seven 
days) immediately preceding her arrival at a port in British India, 
or on which rats have died from plague during the voyage from 
the last port of call. 

(4) the term “infected,” when used with reference to any articles, 
moans articles which the local Government may, by notification in 
the local official Gazette, declare to be infected with any of the 
diseases in question. 


(5) the term “infected port,’ 1 when used with reference to a port in 
British India, means any port which the local Government mav 
by notification in the local official Gazette, declare to bo infected. 


(6) ‘‘suspected vessel” means a vessel on board of which there has 
been a case or suspected case, of any of the diseases enumerated 
in the preamble, or a death from unknown or suspicious cause at tho 
time of departure or during the voyage from the last port of call 
but on board of w hieh no fresh case or suspected case of such disease 
has occurred within, twelve days (in the case of plague seven days) 
immediately preceding her arrival, or on which unusual mortality 
among rats not definitely known to be due to plague ha*, been observed. 

(7) “ master,” when used with reference to a vessel, means any person 
(except a pilot or harbour master) having for tho time being charge 
or control of the vessel. 


(8) “ Tort Officer” includes any person, acting under the authority 
of tho local Government, in charge of port discipline. 

Every vessel which has come from the East Coast of Africa within the 
limits of Port Sudan and Durban or from any other, locality declared to 
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hi infected with sleeping sickness or jigger is a ;t suspected vessel ” for the 
purposes of these regulations, unless during the voyage there has boon one 
or more eases or suspected cases of either of these diseases on hoard when 
it will be considered an infected vessel.” 

Every vessel which has within a period of two months immediately 
preceding her arrival started from, or touched en-roule at, a port infected 
with yellow fever or communicated (except orally without contact or by 
signal) with a vessel either infected or which has left an infected port within 
that period is a “suspected vessel” for the purposes of these regulations 
unless within the same period there has been on board a case or suspected 
ease of yellow fever when it w ill be considered an “ infected vessel.” 

P A rt II. Vessels arriving at Ports in Bombay Presidency 
excluding Sind and Aden. 


2. The master of every mspecied or infected vessel, arriving at any 
port, shall hoist a signal which shall be- - 

by day the Code Flag over Flag L of the Commercial Code, which is a 
square flag of yellow and black borne quarterly, and 
by night three lights, at a height of not less than 20 feet above the 
"hull of the ship, which shall bo arranged at a distance of not less 
than six feet apart, in the form of an equilateral triangle, and of 
which the light at the apex of the triangle shall be white and the 
lights at the ends of the base shall be red, 
and shall report every such case or death that may have occurred from any 
of the causes enumerated above, or in the case oi a vessel not carrying a 
medical officer any death from any cause, to the pilot or other boarding 
officer at the earliest opportunity, and shall also comply, on arrival at such 
place as may be appointed in this behalf by the local Government, with 
hucIi regulations as may be made by the local Government in regard to 
(i) signalling the name of the port from which the vessel litas come, 
(it) stopping at. a particular place, 

(Hi) refraining from communication with the shore, and 

(ir) taking measures for giving effeet to the present regulations. 

3. If the vessel be at anchor within port limits when such disease first 
breaks out or such death occurs, the master shall hoist the signals specified 
in rule 2. 

4 The pilot or other boarding officer shall promptly report the circum¬ 
stances of the case to tho Port Officer, who shall immediately forward any 
report so made, or give notice of any signal hoisted, to the Port Health 
Officer. 

5. (1) When any healthy vessel is within sight of a port in British 

India, the master may intimate tho fact by signal. 

(2) Such intimation shall ordinarily be accepted by the Port Officer 
and if so accepted, the Health Officer need not visit the vessel, which may 
bo considered to have pratique. 
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Part III.— Berthing of Vessels. 


f>. («) If the number of deaths from or cases of the diseases enumerated 

in the preamble, with the exception of plague and yellow fever, does not 
exceed two, the vessel will not be prohibited from taking up the usual 
place of anchorage in the harbour or port, except that she may not enter 
the docks without the written permission of the Health Officer, and the 
passengers and orew not suspected of having any of the diseases in question 
need not, except in tho case of pilgrim and emigrant whips and those not 
carrying a medical officer , be detained on board {ending the inspection 
of the Health Officer. The master of the vessel shall be responsible that 
no one of the passengers or crew, except those referred to above, is allowed 
to leave the vessel before inspection by the Health Officer, and shall pre¬ 
vent the landing of infected bedding, clothes, or other personal effects 
which he has reasonable cause to consider likely to be infected. 

( h) If the number of cases or deaths within the previous twelve days 
has exceeded two, or when from their occurrence on pilgrim or emigrant 
ships or for other special reasons, further precautions may bo deemed 
advisable, the pilot, or in his absence the master, shall keep hoisted by 
day or night, as the case may be, the signals prescribed by regulation 2 
and shall anchor the vessel in the place appointed for the purpose 
and not allow any of the passengers or crew to leave the vessel except with 
the permission of or under such instructions as may be issued by the 
Health Officer. 

7 . If a case of yellow fever or of plague or unusual mortality amony 
rats has occurred on board, the vessel shall not take up the usual place 
of anchorage pending the visit of the Health Officer; in the meanwhile 
the vessel shall stop at such place as the local Government may by order 
provide. 

8 . So long as the signals prescribed by regulation 2 are shown, no tindal 
or other person in charge of or navigating any boat shall, without tho ]>er- 
mission of the Health Officer, attempt to take it alongside such vessel. 

Part IV.— Inspection of Vessels. 


9 . Whenever the Health Officer receives the notice referred to in 
regulation 4, he shall, without unnecessary delay, proceed on hoard and 
examine the vessel, and tho master shall give him every facility for the 
examination of the passengers, crew, personal effects, cargo, and any 
part of the ship the Health Officer thinks necessary. The Health Officer 
may require a declaration on oath from the medical officer (if any) of the 
vessel or from the master or from both, whether any death or sickness 
from an unknown or suspicious cause, or any case of any of the diseases 
enumerated in the preamble, lias occurred on Ixiard the vessel either dur¬ 
ing the voyage or before her departure, and with reference to plague 
whether any unusual mortality has been observed among rats. If the 
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Health Officer is satisfied that such deaths as may have occurred were not 
due to any of the causes enumerated in the preamble, he shall permit tho 
vessel to proceed to the usual place of anchorage and to disoharge passen¬ 
gers and cargo, without any further restrictions. If he is not so satisfied, 
he shall proceed as provided in these regulations. The inspection by the 
Health Officer will ordinarily take place between sunrise and sunset. 

10. As a result of every inspection the Health Officer shall classify 
tho vessel, as infected, suspected, or healthy, in accordance with the defini¬ 
tion# given in Part /. 

11. On the completion of the inspection prescribed by regulation 9, 
such of the passengers and crew as have been detained under regulation 6 
(a), but who are found to be free from any of the diseases in question and 
unlikely to carry infection shall bo allowed to land. All baggage, personal 
effects and cargo, except such articles as the Health Officer is entitled to 
disinfect, may also he landed. 

12. II a ease of any of the diseases enumerated in tho preamble occurs 
on any vessel after she has entered Jock or has been moored at a wharf, 
the master shall forthwith cause information thereof to bo given to the 
Dock Master or Superintendent of tho Wharf, who shall communicate the 
information to the Health Officer (through the Port. Officer) and to tho 
Superintendent of Police, and shall bo responsible that the sick person 
shall bo isolated as much as possible, and that free communication with 
tho wharf is stopped until the Health Officer has inspected the vessel. 


Part V.—Removal of the Sick. 


13. When on inspection the Health Officer considers it necessary in 
order to pm vent the spread of disease, he shall take the measures indi¬ 
cated in Part VI of these regulations as the case may be. 

14. Unless a vessel shall have had communication with the shore under 
the proviso to regulation 43, and except as provided for under regulation 
19 (2), the removal of sich passengers is not to be enforced in the case of 
persons bound for an onward port unless under the clearest necessity of 
which the Health Officer shall be tho judge, and in every such case a special 
report explaining the reasons for the action taken must be submitted by 
the Health Officer to the local Government. 

15. The Health Officer shall inform the Municipal Health Officer in all 
eaaes in which he arranges for the conveyance of a patient to a sanitarium 
or hospital or other placo within municipal limits, and shall furnish the 
Municipal Health Officer with the address of any private residence to which 
he permits the removal of a patient. 

16. Where small-pox is the disease on account of which the vessel is 
deemed to be infected, tho Health Officer shall offer, without charge, vac¬ 
cination or re-vaccination to all persons willing to be operated upon, and 
shall cause to be vaccinated, if their guardians or those in charge of them 
consent, all children below 10 years and over 6 months of ago who do not 
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marks of vaccination or of small-pox. lu the case of plague, inocula¬ 
tion may similarly bo offered free of charge to all willing to be inoculated. 


Part VI.— Measures to be taken in the case of Healthy, 
Infected and Suspected Vessels. 


17. Vessels classed by tho Health Officer after inspection as healthy 
shall be given free pratique savo as otherwise provided in rule 23. Other 
vessels will bo dealt with in accordance with rules contained in Parts A I 
(A), VI(B), VI(C), VI(D) or V3T(B) according to tho disease. 


Part VI- A.—Small pox, Chicken-pox, Measles, Cholera, 
Typhus and Scarlet Peveb. 


18. In the event of a vessel being classed either as infected or suspected 
on account of any of the above mentioned diseases, the Health Officer 

(1) shall arrange lor the conveyance of any person suffering or sus¬ 
pected to be suffering from such disease to a sanitarium or hos¬ 
pital, unless the sick jjerson or his friends can make adequate 
provision elsewhere of which tho Health Officer must satisfy 
himself, but he shall not enforce the removal from the vessel of 
any person or persons bound for an onward port, except as pro¬ 
vided for in regulation 14; 

(2) shall either himself undertake, or direct the master of tho vessel 
to undertake, tho destruction or disinfection of all clothing, 
bedding and other articles that he may consider infected ; 

(3) may, when a vessel with one or more of the above-mentioned 
diseases on board has in his opinion passengers or crew in a filthy 
and unwholesome condition, cause the clothing and personal 
effects of such persons to bo disinfected before allowing them 
to leave the vessel; 

(4) may, in the case of undecked craft, direct the disinfection, or 
in special oases the destruction, of food-stuff's which have been 
exposed to contamination and ait? considered likely to be infected ; 

(5) may order that any portion of the vessel that has actually been 
exposed to contamination or is in a filthy or insanitary condi¬ 
tion, or which he considers likely to bo infected, should bo dis¬ 
infected and cleansed as he may direct and may prohibit the 
discharge of bilge water or water ballast within port limits with¬ 
out previous disinfection ; 

(0) may, in tho case of cholera, direct the master to have the bilges 
and water tanks emptied and cleaned and disinfected. 


Part VI-B.— Plague. 


19. In the case 
be taken :— 

o 


of infected vessels tho following measure® shall 
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(1) All persons on board shall he medically examined as prescribed 

in regulation 9, 

(2) All persona suffering from plague shall immediately be dis¬ 

embarked under the directions of the Health Officer and isolated 
in the camp or hospital, whether ashore or afloat, appointed by 
the local Government for the purpose, 

(.3) At the discretion of the Health Officer, other persons shall also 
be disembarked, and lx? subject to observation * or surveillance, 
or observation followed by surveillance during a period which 
shall not exceed five days. 

(4) Such soiled linen, wealing apparel and articles belonging to the 

crew and passengers as are, in the opinion of the Health Officer, 
infected, shall be disinfected. 

(5) All parts of the vessel which have been occupied or frequented 

by plague patients shall, be disinfected ; and any other parts 
of the vessel that, in the opinion of the Health Officer, art' 
infected shdl be disinfected. 

(6) The rats on board shall be destroyed, either before or after dis¬ 

charge of the cargo, in eithor case as quickly as possible, and in 
such manner as to avoid damage to merchandise and to the ship’s 
plating and engines. In the case of ships in ballast, this process 
must be carried out as soon as possible lief ore embarking cargo. 

(7) Passengers arriving by an infected ship and subjected to the 

provisions of clauses (2), (3) and (4) above are entitled to obtain 
from the Health Officer a certificate showing the date of their 
arrival and the measures taken as regards themselves and their 
baggage. 

20. When the measures prescribed in regulation 19 have been duly 
taken in respect of any vessel, tho Health Officer shall by written order 
grant pratique, provided that, if a case of plague, or of illness suspected 
to be plague occurs on board subsequent to the grant of tho above cert- 
iicatc, the certificate shall become invalid and the vessel again become 
subject to the requirements of the regulations regarding infected vessels. 

21. In the case of suspected vessels the following measures shall be 
taken ;— 

(1) All persons on board shall be medically examined as prescribed 

in regulation 9. 

(2) The destruction of rats may be ordered at the discretion of the 

Health Officer, and if ordered shall be carried out in the terms 
of regulation 19 (6). 

*'Observation” means isolation cither on board the ship or in a sanitary station 
appointed for the purpose before the grant of pratique. Passengers under “surveil¬ 
lance ” are not isolated ; they receive pratique at once and are. at liberty to proceed 
to tbelt destination, but ihe authorities at those places arc informed of their coming 
ana they ere subjected to medical examination for such period as may be fixed in 
these rules. 
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All soiled linen., wearing apparel and personal effects of the crew 
and passengers which are, or are suspected to be, infected, 
shall be disinfected. 

(4) All parts of the vessel which have been occupied or frequented 
by plague patients shall be disinfected ; and any other parts 
of the vessel that, in the opinion of the Health Officer, arc 
infected, shall be disinfected. 

22. When t-lie measures prescribed in regulation 21 have been taken 
in respect of any vessel, the Health Officer shall by written order grant 
pratique. 

23. In the case of healthy vessels pratique shall ordinarily be given 
at once as provided for in regulation 17, but the Health Officer may in his 
discretion, if special circumstances appear to him to require it, impose any 
or all of the following measures:--- 

(1) medical examination as prescribed in regulation 9, 

(2) disinfection of soiled linen, etc., as presented in regulation 19 ; 

(3) destruction of rats as prescribed in regulation 19 (6); but the 

process of deratisation must not occupy more than 24 hours. 

24. In exercise of the functions imposed upon him by regulations 9, 
19 and 21, the Health Officer shall-— 

(а) attach due importance to the presence on board the vessel of a 

medical officer and to the provision of apparatus for disinfection 
by means of saturated steam and for the destruction of 
rats, and 

(б) shall take into account the sanitary or insanitary, and roomy 

or crowded condition of the vessels. 


25. If, in the case of any vessel making a passing call, the communi¬ 
cation with the shore is restricted to the landing of passengers, mails or 
goods, the Health Officer may, in his discretion, enforce the provisions of 
regulations 19, 21, or 23, as the case may bo, to such extent only as may 
in his opinion be necessary for the purpose of controlling the actual com¬ 
munication with the shore. 


Provided (u) that any persons on bdard the vessel whom the Health 
Officer has reason to believe to be suffering from plague shall be landed 
and kept under observation. 

Provided also ( b) that ships from an infected place that have been disin¬ 
fected and have undergone adequate sanitary measures shall not, on their 
arrival in another port, be subjected to these measures a second time if 
no case has occurred since the disinfection was peform d and if they 
have not called at an infected port. A ship which has merely disembarked 
passengers and their baggage or mails, without having been in communi¬ 
cation with the shore, shall not be regarded as having called at the 
port. 

2C. The Health Officer shall whenever requested furnish the master, 
the ship-owner or the ship-owner’s agent, with a certificate stating that 
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measures of rat destruction have been carried out and giving the reasons 
why they were resorted to. 

27, Tho foregoing regidations shall not prevent the transhipment, 
under restrictions to be imposed by the Health Officer in conformity there¬ 
with, of passengers, mails or goods between vessels which have not been 
granted pratique. 

28. If any ease of plague occurs among any group of persons who are 
being kept under observation, the patient shall be isolated or sent to a 
hospital, and tho other persons shall continue to be detained and segregated 
as aforesaid for a period not exceeding five days from the date on which 
the group became free f rom plague. The clothes and effects of the patients 
and of such persons as have been, in contact with the patient shall be dis¬ 
infected at the discretion of the medical officer in charge. 

29. The medical officer-in-charge of any place appointed for the isola¬ 
tion of any persons under those regulations may, in his discretion, by 
written order, direct that any person who is kept there under observation 
shall be allowed to depart and shall be subject to surveillance. 

30. If the system of surveillance to which any person is subjected on 
shore requires his daily attendance before a medical officer, the Health 
Officer may, by written order, exempt such person from such attendance 
on being satisfied that he may be relied upon to send in a prompt report 
if he should fall sick. 

31, Persons subjected to surveillance shall submit to, and comply 
with, all directions as to medical supervision or otherwise which may be 
given by written older of a medical officer appointed by tho local Govern¬ 
ment in this behalf. 

Part VT-C. —Yellow Fever. 

32, In the case of vessels which have, within a period of two months 
immediately preceding their arrival, started from or touched cn-route at a 
port infected with yellow fever or communicated (except orally without 
contact or by signal) with a vessel either infected or which has left an 
infected port within that period, tho following procedure shall bo 
observed:— 

(1) The vessel shall be anchored at sea at such special anchorage 
as may be fixed for this purpose by the local Government hut 
in no case less than half a mile from the land at low water. The 
visit of the Health Officer shall be made during the day as early 
as possible, and all persons on board shall be medically examined 
as proscribed in regulation 9. 

(2) Any person suffering from yellow fever, if in the first four days 
of the disease, or if there is any doubt about the duration of the 
disease, shall be protected from the approach of mosquitoes by 
means of curtains, and shall be treated on board for at least four 
days. Any person suffering from fever shall similarly be isolated* 
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he protected from the approach of mosquitoes by curtains and 
treated on board for at least four days. All passengers in perfect 
health (with normal temperature, etc.) may be landed, and shall 
be kept under close observation for a period of at least eight days, 
extensible at the discretion of the Health Officer to a maximum 
of twelve days, special precautions being taken throughout the 
whole of this period to prevent mosquitoes having access to them. 

(3) In no case should any person sick of yellow fever be landed 
during the first four days of his illness without the special sanction 
of Government. If such sanction is given, the most minute 
precautions to prevent mosquitoes reaching him shall be taken, 
including a mosquito-proof cabin on the launch, mosquito-proof 
ambulances and a mosquito-proof ward in an isolation hospital, 

(4) Tho orew of the vessel should be required to sleep in airy places 
preferably on dock, and should be protected by mosquito curtains. 

(5) The ship shall be cleared of mosquitoes by the systematic fumi¬ 
gation,* under efficient supervision, of every cabin, store-room, 
alley-way and hold. 

(6) All water in which mosquitoes could breed should be emptied 
into the sea and all drains flushed by means of a hose. Tho 
bilge should be pumped out or oiled. The drinking water tanks 
should bo emptied to get rid of larvae, fresh water being taken 
and the tanks completely filled so as to drown any adult mos¬ 
quitoes which may be present in them. 

(7) Provided, if no case of vollow fever has occurred on board within 
twp months immediately preceding the vessel’s arrival, only such 
of the above moasures in addition to those described in para¬ 
graphs (1), (5) and (0) shall be carried out as are considered by the 
Port Health Officer necessary in the circumstances of the case. 

(8) No ship shall leave the anchorage for the purpose of taking tip her 
berth until the measures described in paragraphs (5) and (0) have 
been carried out. 


Paht VI-D.— Sleeping Sickness. 


33. In the case of a vessel having on board a person suffering^ or sus¬ 
pected to be suffering, from sleeping sickness, the person or persons shall 
not be permitted to land without the specific written permission of the 
Health Officer, who may, pending the receipt of written instructions from 
the local Government, permit the landing of such persons onlj' if arrange¬ 
ments can be made for their strict isolation on shorn. 

In the case of Aden, the Health Officer may prevent the embarkation 
of or, subject to the arrangements above referred to, may disembark any 
person proceeding to India, who is suffering or suspected to be suffering 
from sleeping sickness. 


* Sulphurous aci ^ is probably the best gas to use. 
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34. In the ease of a vessel arriving from the East Coast of Africa within 
the limits of Port Sudan and Durban or from other localities declared to be 
infected , the procedure prescribed, by rule 2 shall be complied with and the 
crew or passengers, etcshall be i medically inspected in accordance with rule 9. 

Part VI-E.-r-J igger. 

35. In tho case of a vessel having on board any person or persons suffer¬ 
ing from jigger-— 

(1) the Health Officer shall carefully examine every person on board 

and any person or persons found to be suffering may be removed 
to hospital for treatment; 

(2) tho clothes of infected persons shall bo disinfected, and the 

Health Officer nnay in his discretion, order tho disinfection of the 
clothes, bedding, etc., of all persons on board ; 

(3) any part of tho vessel likely to harbour jigger fleas shall be 

thoroughly washed with a watery solution of kerosine oil 
emulsion or in a recognised solut ion of tar acid which is accepted 
by the Health Officer; 

(4) the ballast of such vessel, if of earth or sand, shall not be landed 

without the permission in writing of the Health Officer, who, 
if he considers it necessary, may order that it shall bo discharged 

into the-—— at such places as shall he appointed for the 
purpose by tho local Government. 


Pa rt VII.—General. 

Vessels. 

30. Tho master of any vessel coming under these regulations shall 
comply with all directions which the Health Officer may consider necessary 
under the foiegoing rules. 

37. The master of any vessel who may object to submit to the foregoing 
regulations may put out- to sea again, provided that objection has been 
taken before there has be en any communication, except by signalor through 
the port authorities, between such vessel and the shore or with any other 
vessel in port. Goods may be landed from such vessels after precautions 
have been taken to isolate tho ship, crew and passengers and on condition 
that such information as the Health Officer may require regarding tho 
mortality among rats is duly supplied: Passengers may be disembarked 
at their own request on condition that they submit to all the measures 
prescribed by the local authorities. 

38. In the event of any vessel putting back to sea, the Health Officer 
shall intimate the fact by telegraph to the next port of call if in British 
India. 
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39. All persons removed to hospital or kept under observation at 
any place shall obey and conform to the mien, regulations ami orders 
for the time being in force at such hospital or place and shall be liable to 
pay all such charges as tor the time being may, under the sanction of the 
local Government, bo made against them. 

40. When a suspected case of any infectious disease is removed from a 
vessel at an Indian port, the Health Officer shall report- the confirmation 
or otherwise of the diagnosis, by telegraph, to tho Health Officer of the next 
port of call, if that port is in British India , Ceylon or tho Straits Settlements. 
In other cases a note shall bo made on the bill of health stating the nature 
of the suspected infectious disease and the precautions taken in connection 
therewith. 


Dead Bodies, 


41. Disposal shall be as follows :— 

(1) If death occurs on board a vessel before entering port limits. 

the body shall, unless there are special reasons to the contrary’, 
bo buried at sea in not less than nine fathoms of water, in such 
manner as shall secure its immediate sinking and remaining 
below the surface. 

(2) If death occurs during tho day on board a vessel within the port 

limits the ensign and house flag, if there is one, are immediately 
to be lowered half-mast and kept in such position from sunrise 
till sunset as long as tho body remains on board. If death occurs 
between sunset and sunrise, one red light is to bo hoisted at tho 
peak, half-mast high. 

(3) The master of the vessel shall cause the death of a person on 

board to be intimated forthwith to the police, either by letter 
or otherwise, and shall forward to the Port Officer a written re¬ 
port as soon as possible after the occurrence, in which all the 
circumstances attending the death must l>e fully detailed. 

(4) X'o dead body shall bo removed from a vessel within port limits 

without the permission of tho police, which shall not be given 
until the Health Officer has certified either — 

(a) that the death is not due to infect ions disease ; or 
(h) that -, in the case of infectious disease , the Port authorities have 
given permission for burial on shore . 

If the Port authorities, in consultation with llic Health Officer, decide lhat 
burial on shore cannot be permitted , the body must be buried at seo in such 
manner as the Health Officer may direct 
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42. All disinfection prescribed by these regulations ahall.be carried 
out. unless otherwise specifically provided for, in the manner prescribed 
in tli© Appendix thereto. 

Tart \ III. —Vessels leaving Ports in the Bombay Presidency 
(excluding Sind) and Aden for Ports 
beyond India. 

43. No vessel shall leave any port which has been declared to be injected 
with any contagious or injections disease for any port beyond India until— 

(1) all persons sailing by the vessel, whether as passengers or as 

members of the crew, have boon medically examined b the 
Health Officer; 

(2) in the case of Plague— 

(a) all persons sailing by the vessel, either as passengers or as 

members of the crew (except such onward bound passengers 
as have not remained one night on. shore and such members 
of the crew, as have, not remained one. night on shore or have 
not newly joined, who may bo examined on board), have been 
medically examined by the Health Officer on shorn by day 
as shortly as possible )>efore embarkation ; 

(b) all merchandise or articles of any sort which the Health Officer 

may consider to be infected with plague have boon disinfected 
on shore previous to embarkation ; 

(c) all clothing, bedding and infected articles belonging to Asiatic* 

and African mombors of the crew, not being officers, engineers 
or doctors, to dock and fourth class passengers and to third 
class passengers not entitled to cabin accommodation, which 
the Health Officer may consider to be infected with plague 
and, if the Health Officer thinks fit so to direct, all clothing, 
bedding and infected articles belonging to passongf 5 rs of any 
class higher than the third and of any members of the crew 
have been disinfected on shore by day as shortly as possible 
before being placed on board; 

3) the Health Officer has given to the master of the vessel a bill of 
health stating that the medical examination and disinfection 
prescribed by this regulation have been carried out. 

In the case of any disease other than plague, the Health Officer may, in 
his discretion, enforce tho provisions of clauses 2 (6) and 2 (c) above. 

Provided that, if the vessel is only making a call at; the port in question, 
tie medical examination and disinfection prescribed by this regulation 
shall be made only in the case of persons joining the vessel there and articles 
belonging to them, unless there is communication between the vessel 
and the shore. The Health Officer shall decide, for the purpose of this 
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so, what constitutes communication between the vessel and the shore. 
The bill of health in such case need only take the form of an endorsement 
on the last bill of health held by the vessel and need only refer to the pas¬ 
sengers and crew embarking at the port in question. 

44. It shall l)e open to the Consular representative interested in any 
vessel to bo present, if ho so desires, at the medical examination and dis¬ 
infection prescribed by regulation 43. 

45. If any vessel does not leave port within 24 hours after the medical 
examination made under regulation 43, she shall not leave until 


(а) a fresh medical examination of the passengers and crew has 

been made under that regulation, and 

(б) a fresh bill of health has been given to the master under that 

regulation. 

Provided that such fresh examination may be conducted on board the 
vessel, whether or not there has been communication with the. shore since 
the previous examination was made, and provided that if the time of 
departure be after sunrise on the day after that of insi)oction, the master 
of the vessel shall send the bill of health to the Health Officer to 
have the date of departure amended. 

40. If, after a bill of health has been given to the master of any vessel 
and before the vessel leaves the port, any cargo or goods of any kind be 
placed on or taken off the vessel except in such manner as may be directed 
by the Health Officer, the vessel shall not leave the j>ort until— 

(a) such further medical examination and disinfection as the Health 

Officer may consider necessary have been made under regula¬ 
tion 43, and 

(b) a freffh bill of health has been given to the master under that 

regulation. 

Provided that such further examination and disinfection may be con¬ 
ducted on board the vessel. 


47. (1) After a bill of health has been given to the master of any vessel, 
no person except tho pilot or person authorised by the Health Officer shall 
l)e permitted to embark on the vessel unless he has been medically examined 
by tho Health Officer as prescribed in regulation 43. 

(2) If any such person is permitted to embark, tho Health Officer 
shall amend tho*bill of health accordingly. 

48. Port-clearance shall not bo granted for any vessel, unless and until 
the master produces the bill of health prescribed by the foregoing regula¬ 
tions. 

Provided that at any port where, in the opinion of the local Government, 
local conditions render this relaxation advisable, the authority respon¬ 
sible for granting port-clearance may grant port-clearance for any vessel 
on receiving from the Agents of the vessel a written guarantee that a 
duplicate of such bill of health, signed by the Health Officer, will be furnished 
by them to him within forty-eight hours. 
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49. (1) If the Health Officer considers that any passenger is sufficing 
from, or is in the incubation stage of, any infectious or contagious disease, 
he shall prevent such passenger and his or her redatives and attendants 
from embarking or sailing; and their baggage and personal effects shall 
not be allowed on board the vessel and, if already placed on board, shall 
bo removed as early as possible. 

(2) For the purposes of this regulation, the term “relatives” shall 
moan such persons as have been living with, or have been, in the opinion 
of the Health Officer, in dangerous communication with the suspected 
passengers. 

50. (I) If the Health Officer considers that any membor of the crew 
of the vessel is suffering from, or is suspected to be in the incubation stage 
of, any infectious or contagious disease— 

(a) ho shall prevent such member from re-embarking on such vessel 

and shall refuse to give a bill of health until tho baggage and 
personal effects of such member have been removed from the 
vessel and such parts of the vessel as have been occupied or fre¬ 
quented by such member have l>een disinfected; and 

(b) the baggage and personal effects of such persons as were in im¬ 

mediate contact with such member of the crew shall be disinfec¬ 
ted and the names of such persons shall be given to the medical 
officer or master of the vessel for supervision on the voyage. 

(2) All action taken under clause (1) of this regulation for the 
disinfection of a vessel shall bo noted in tho bill of health. 

51. Any person who is prevented by the Health Officer under the 
foregoing regulations from embarking or sailing may be removed to and 
kept at a hospital or kept under observation ; or, if any such person gives 
a, genuine address, he may, at the discretion of tho Health Officer, be sub¬ 
jected to surveillance for a period not exceeding fivo days. 

52. At all ports declared to be infected with plague, proper measures 
shall be taken to prevent rats obtaining access to vessels (Appendix B). 

53. Regulations 43 to 52 shall apply to all pilgrim or emigrant ships 
and may, by order of Government, be applied to vessels leaving a port 
n India or Burma for another in India or Burma, 

(Sec Regulation 42.) 

APPENDIX A. 

Instructions for Disinfection. 

1. Personal effects, such as rags, bandages, papers and other articles 
without value which, in the opinion of*the Health Officer, are deemed 
likely to carry infection, should be destroyed by lire. 

2. Underclothing, bedding, wearing apparel, mattresses, carpets, etc., 
which are contaminated or mspefited, and other articles to bo disinfected, 
should be oxposod for 15 minutes to saturated steam—under pressure 
if possible—at a temperature of not less than 100 C. (212 F.), care being 
taken that the steam shall reach all parts of each article to )>e disinfected. 
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Dtrinfecl ing Sol idio ns. 

(а) Solution of corrosive sublimate of I part in 1,000 with the addition 

of 2 "parts in 1,000 of hydrochloric acid or 160 grains of chloride 
of soda in one gallon. The solution should be coloured with 
aniline dye or indigo : it should not he placed in metal vessels. 

(б) A 5 per cent, solution of p\ire crystallized carbolic acid, or 5 per 

cent, of crude commercial carbolic acid free from tar oils in a 
warm solution of soft soap, 

(c) Freshly prepared lime-wash. * 

(d) Such proprietary tar acid compound as the Health Officer may 

approve of. 

4. Special instructions to be observed in the employment of disinfect ing 
solution .—The linen, clothing and articles soiled by the excreta of patients 
should bo soaked in the solution of corrosive sublimate. The solution 
of pure carbolic acid and the solution of soap and carbolic acid are equally 
suited to the purpose. The articles should remain in the solution for 
at least six hotirs. 

Articles which cannot be subjected to the temperature of 212° F. with¬ 
out injury, as leather goods, wooden articles stuek together with glue, felt, 
velvet, silk, etc., should be washed with a disinfecting solution : coins 
can be disinfected with the solution of soap and carbolic acid. Persons 
engaged in nursing the sick should wash their hands and faces with one 
of the carbolic solutions. The carbolic solutions will be useful more parti¬ 
cularly for disinfecting articles such as metal or instruments which can 
neither be subjected to a temperature of 212° F. nor placed in contact 
with corrosive sublimate. Chlorinated lime is particularly recommended 
for disinfecting excreta. Expectorated matter should be burnt. 

5. Disinfection of ships on which plague has occurred among human 
beings or rats.- All rats on board shall bo destroyed by means of sulphurous 
anhydride or other suitable disinfectant. The cabins, etc., occupied 
by tho sick or those suspected to bo suffering from plague shall, at the dis¬ 
cretion of the Health Officer, bo treated with a solution of corrosive subli¬ 
mate and thoroughly cleansed with soap and water. In the case of pneu¬ 
monic plague, preliminary disinfection with corrosive sublimate solution 
shall be invariably carried out. 

6. Disinfection of the hold of an infected ship ,—The bilge-water shall bo 
pumped out, and the hold washed with sea-water, a sufficient quantity of a 
solution of corrosive sublimate being subsequently thrown in at tho discre¬ 
tion of the Health Officer. The bilge-water shall not be pumped out when 
the vessel is in harbour without tho written consent of tho Health Officer. 


♦The time-wash should contain 20 per coat, ot lime.and may be prepared as follows:— 
Take 2 pounds of good quick-lime and slake it by moistening it gradually with aboui 
half a pint of water. When the operation is completed, tho resulting powder must 
be kept in an air-tight vessel in a dry place. 

Tor use the quantity of slaked lime obtained from 2 pounds of quick-lime should to 
placed in a convenient vessel and water added to make one gallon. 




Sanitation in IndiAi 


'6 


APPENDIX B, 



Measures to be adopted to prevent Hats obtaining 
Access to Vessels. 


1. There shall be a space of at least three fee t between any part of 
the vessel and the wall of the dock or wharf. 

2. AU ropes and hawsers connecting the vessel with the dock or wharf 
* hall bo furnished with a circular concave convex rat-guard at least fonr 
feet in diameter fitting tightly with the concavity towards the wiuirf on 
the rope or hawser, and so fixed that no part of the margin of the guard 
shall be less than 24 inches from the rope or hawser, or any other pattern 
oi rat-guard that may be approved by Government. 

3. To prevent rats reaching the ship by means of a gangway, as few 
gangways shall'be used as possible ; all gangways shall be raised at night; 
and a watchman shall be placed on each gangway during the day from the 
time the gangway is lowered until it is raised. 

4. A responsible person shall be deputed by the local Government 
to ensure these measures being applied immediately the vessel is berthed. 

The following are the preventive measures recently adopted in the case 
Of transports arriving in .Bombay:— 

(1) Cholera .—A ship is placed in cpiarantine in the stroam even if a 
single case of cholera occurs until 14 days have elapsed after the last case, 
and is not released until all on board have undergone preventive inocula¬ 
tion and excreta of all contacts have been proved by bacteriological 
examination to be free from vibrios—and all possible chance of 4 carrier * 
infection has boon eliminated. 

(2) Small-pox. —When the appearance of a single ease of small-pox 
on board a transport occurs, compulsory vaccination of every detail 
on board including the crew is insisted on and the segregation of all when 
considered necessary. 

(3) Plague .-—When isolated cases of Plague occur with or without 
mortality among the rats on board, m every case the ship is placed in 
quarantine for 7 to 14 days after complete fumigation, disinfection and 
inoculation of all on board. Guinea-pigs are placed on board to serve 
as a trap for rat fleas and in the event of any infected fleas being found on 
those guinea-pigs (or the death of a guinea-pig itself from plague proved 
by post-mortem examination) the ship is subjected to a further period 
of quarantine until the Assistant Director of Medical Services has been 
satisfied that the last trace of infeotion has died out, by the careful ratting 
of every hold and comer of the ship. 

Such routine measures of preventive action are not provided for by 
any Port Health rules and they cannot be applied by the Port Health 
Officer to the merchant ships. 
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Collection, Removal and Disposal of Town Refuse. 


Bombay Municipal Act, Calcutta Municipal Act, Madras 
Municipal Act and this District Municipal Act. 

Bombay Act. 

S. 365. Por the purpose of securing efficient scavengering and cleans¬ 
ing of all streets arid premises, the Commissioner (Chairman, President, 
or Chief Officer), shall take measures for securing— 

(a) the daily surface cleansing of all streets in the City and the removal 

of the sweepings therefrom ; 

(b) the removal of the contents of all receptacles and depots and of 

t he accumulations at all places provided or appointed by him 
under section 367 or 368 for the temporary deposit of any of tho 
matters specified in the said sections. 

S. 366. All matters collected by Municipal servants or contractors in 
pursuance of the last preceding section and of section 369 shall be tho 
property of the Corporation. 

S. 367. (1) The. Commissioner shall provide or appoint in proper 

and convenient situations public receptacles, depots and places for tho 
temporary deposit or final disposal of—- 

(a) dust, ashes, refuse and rubbish ; 

(b) carcasses of dead animals and excrementitious and polluted 
matter ; 

(2) Provided that— 

(c) the said matters shall not be finally disposed of in any place or 
manner in which the same have not heretofore been so disposed 
of, without the sanction of the Corporation, or in any place or 
manner which Government think fit to disallow; 

(d) any power conferred by this section shall be exercised in such 
manner as to create the least, practicable nuisance. 

S. 368. (J) It shall be incumbent on the occupiers of all premises 

to cause all dust, ashes, refuse and rubbish to be collected from their res¬ 
pective premises and to be deposited at such times as the Commissioner, 
by public notioe, from time to time prescribes, in the public receptacle, 
depot or place provided or appointed, under clause (a) of the last preceding 
section, for the temporary deposit thereof. 

(2) Provided that the Commissioner may, if he thinks fit, by written 
notice, require the occupier or owner of any land, to cause all dust, ashes, 
refuse and rubbish to be collected daily, or otherwise periodically, from 
the said land and from any building standing thereon and deposited 
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temporarily upon any place forming a part of the said land 
Commissioner appoints in this behalf, and it shall be incumbent on the 
waid occupier to cause the said matters to be collected and deposited 
accordingly. 

8. 369. When the Commissioner has given public notice, under clause 
(a) of section 142, of his intention to provide in a certain portion of the 
City, for the collection, removal and disposal, by municipal agency, of all 
excrementitious and polluted matter, from privies, urinals and cesspools, 
it shall bo lawful for the Commissioner to take measures for the daily col¬ 
lection, removal and disposal of such matter from all premises situate in 
the said portion of the City. 

S. 370. It shall be incumbent on the occupier of any premises situate 
in any portion of the City, for which the Commissioner has not given a 
public notice under clause (a) of section 142 and in which there is not a 
water-closet or privy connected with a municipal drain, to cause all excre- 
montitious and polluted matter accumulating upon his premises to be 
collected and to be conveyed to the nearest receptacles or depot provided 
for the purpose under clause ( b) of section 367, at such times, in such vehi 
ole or vessel, by such route and with such precautions as the Commissioner 
by public notice from time to time prescribes. 

8. 371. In any portion of the City in wliich the Commissioner has 
given a public notice under clause (a) of section 142, and in any premises, 
wherever situate, in which there is a water-closet oi privy connected with 
a municipal drain, it shall not be lawful, except with the written permis¬ 
sion of the Commissioner, for any person, who is not employed bv or on 
behalf of the Commissioner, to discharge any of the duties of halaikhors. 

8. 372. No person— 

(a) who is bound under section 368 or section 370 to cause the re¬ 
moval of dust, ashes, refuse and rubbish, or of excrementitious or 
polluted matter, shall allow the same to accumulate on his 
premises for more than twenty-four hours, or negleot to cause 
the same to be removed to the depot,receptacle or place provided 
or appointed for the purpose; 

(b) shall remove any dust, ashes, refuse or rubbish or any exere- 
mentitious or polluted matter, otherwise than in conformity with 
the requirements of any public or written notice at the time 
being in force under section 368, or use for the removal of any 
excrementitious or polluted matter any vehicle or vessel not. 
having a covering proper for preventing the escape of any portion 
of the contents thereof, or of the stench therefrom; 

(e) shall whilst engaged in the removal of any dust ashes, refuse or 
rubbish or of any excrementitious or polluted matter, fail forth¬ 
with thoroughly to sweep and cleanse the spot in any street upon 
which, during removal, any portion thereof may fall, and entirely 
to remove the sweepings ; 
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d) shall place or set down in any street any vehicle or vessel for the 
removal of excreincnfcitious or polluted matter, or suffer the sani** 
to remain in any street for any greater length of time than is 
reasonably necessary ; 

(e) shall throw oF place any dust, ashes, refuse or rubbish, or any 
excremeatitious or polluted matter on any street or in any place 
not provided or appointed for this purpose under section 1167 
or 368 ; 


(/) who is the owner or occupier of any building or land, shall allow 
any tilthy matter to flows soak or be thrown therefrom, or keep 
or suffer to be kept therein or thereupon, anything so as to he a 
nuisance to any person, or negligently suffer any' privy-receptacle 
or other receptacle or place for the deposit of filthy matter or 
rubbish on his premises to be in such a state as to be offensive or 
injurious to health. 

8. 373. If it shall in any case be shown that dust, ashes, refuse or 
rubbish, or any exerementifcious or polluted matter,has or have been thrown 
or placed on any street or place, in contravention of clause {e) of the last 
preceding section, from some building or land, it shall be presumed, until 
the contrary is proved, that the said offence has been committed by the 
occupier of the said building or land. 

The cleansing of a city forms the basis of all health reforms 
and devolves on the Sanitary Authority. 

The term ; sewage ’ means all excrementitious and pollut¬ 
ed matter capable of being removed by drains and sewers 
in a liquid or semi-liquid state. 

‘ House refuse 1 is defined in the London Public Health 
Act, 1891, as consisting of ashes, cinders, breeze and night- 
soil filth, but does not include trade refuse. 

In India", the term ‘ household and street refuse ' includes 
all waste material from houses and shops which cannot be 
removed by drains, and includes very little cow-manure but 
large quantities of horse-stable manure and refuse, and 
bullock droppings, street sweepings and gully refuse, leaves, 
garden refuse, fruit and vegetables, old glass, tin and much 
paper, dead animals, etc. 


In India decomposition is so rapid, and flies and other in¬ 
sects are so numerous, that decomposing matter is more 
dangerous than in temperate and cold climates. 
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Diarrhoea, Dysentery, Cholera, Enteric are much more 
liable to be spread by flies conveying the germs from infect¬ 
ed refuse. 

‘ Trade refuse ’ means the refuse of any trade, manufacture 
or business or of any building materials. 

It is always necessary to collect and convey refuse some 
distance, and as a rule transhipment of the refuse from carts 
to Railway wagons is necessary, and then again another 
unloading. All this is expensive and dangerous to health. 

Composition of English and Indian Refuse, 
Household and Street Refuse. 


Various methods are adopted in cities and towns in India 
for the collection and removal of refuse. The actual method 
varies somewhat. Bullock carts are the usual form of moth e 
power. In Calcutta horses are used. Steam and petrol wagons 
have been adopted in Bombay; the refuse thus collected is 
carried to Railway sidings and then hauled outside the Island 
and used for reclaiming land. In Calcutta and Madras, some 
of the refuse is thus disposed of and part of it is incinerated ; 
in other places it is mixed with night-soil and trenched. 

In London the house refuse amounts to 1J : million tons 
per annum, 4—5 cwts. per head per annum, hut is much 
heavier, bulk for bulk, than Indian refuse. 


Weight of House Refuse per 1,000 People. 


The average weight in towns away from the coal fields is 
15 cwts. per 1,000 of the population per day. But in mining 
districts the average weight is 35 cwt. per 1,000 of the popula¬ 
tion per day. 

Bombay. 

The amount of refuse in Bombay including all household 
waste, stable manure from private stables, road sweepings, 
shop sweepings and office paper and garden refuse works out 
to 2 • 2 lbs. per day per head of the population, or • 36 of a ton 
per annum, about 7 cwts. per head per annum. 
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Collection, Removal and Disposal of Refuse. 

This does not include dung from milch-cattle stables 
during the dry months, as this is used for cow-dung cakes. 

In tropical climates this refuse decomposes much more 
rapidly than in more temperate countries, especially in the 
rains, and it is thus necessary that the storage of refuse 
should not he allowed but that it should be removed twice a 
day at. least. 

This entails a large outlay, both in manual labour and 
vehicular plant, more supervision and a larger staff, as much 
depends on the rapidity and thoroughness with which the 
work is done. 


The habits of the people in throwing all waste matter into 
the streets tend to make the work of cleansing the City more 
difficult, while their customs and modes of cooking and 
cleaning utensils increase the amount of household refuse. 

Indian refuse or cutchra contains very little coal or cinders, 
and is largely composed of stable bedding, horse dung, and 
vegetable refuse, mixed with street sweepings, kitchen refuse, 
old glass, metals, etc. 


Comparison of an average sample of a large Indian 
City’s refuse with that ox? London refuse 


Refuse of Indian City. 


1 . Hay . 

42*1 

2. Waste Paper 

21*2 

3* Dry leaves, bidees, &c. 

14*3 

4. Vegetable matter 


(green) 

8*2 

-5. Dung .. 

4*6 

<5. Drain stuff 

4*0 

7. Dus t .. 

30 

S. .Straw 

1 *5 

9. Ashes 

1*5 

10. Garden clippings 

1*0 

) 1 . Offal, fish refuse, &c. . 

*9 

12. Glass 

*6 

13. Green leaves, grass, 


&e. 

■6 

11 . Cotton waste 

*3 

15 . Tins 

* 2 

16. Rags 

1 

17. Cinders 

•4 

18 . Broken crockery 

*1 

10. Bones 

*1 

Total . . 

100*0 


1 . 

Refuse of London. 
Cinders and ashes .. 

63*69 

2 . 

Dust 

19*51 

a 

Vegetable, animal and 



various mineral mat¬ 
ters 

4*61 

4. 

Waste paper 

4*28 

0 . 

Straw, &c. 

3*22 

6 . 

Bottles 

*99 

7. 

Coal and Coke 

*84 

8. 

Tins. 

•79 

9. 

Crockery 

•55 

10. 

Bones 

*48 

11 . 

Broken glass 

*47 

12. 

Ra gs . , 

39 

13. 

Iron .. 

*21 


Total 

100*0 


6 
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During the mo&soon it is generally very vvet and soft, 
wet vegetable refuse lies so close that air cannot penetrate it 
to support combustion, and unless special means are einplot - 
ed to bum it, no satisfactory results may reasonably be 
expected. 

Collection and Removal of Refuse. 

The practice of depositing refuse and waste material 
on the roadside or foot-path is common in most cities. 

This is to he avoided by providing sanitary bins into which 
the refuse should be deposited and which should be emptied 
by travelling-carts twice a day. 

All refuse carts should be covered, so that when full there 
will be no nuisance as they proceed along the streets. 

The refuse thus collected can be taken either direct to the 
incinerator or reclamation ground or to the Railway siding. 

In the latter case, the siding should be so arranged that the 
carts can tip directly into the wagons. 

A Railway wagon holds 12 to 15 tons of refuse. 

The maximum amount of work a pair of bullocks well- 
fed can do in a day is to travel 20 miles and draw a load of 
8 cwts. in a 2-wheeled, or 16 cwts. in a 4-wheeled cart on 
a level and good road. This means loaded one way and 
empty for the return, and. no detention for.loading, i.e., on 
return with an empty cart, they should be yoked to a cart 
loaded ready for removal. If the cart has to go from place 
to place collecting refuse, the number of trips that it makes 
will be less than if working with a duplicate cart. A cubic 
yard of house refuse in India weighs about 8 cwts. to 10 cwts. 
and this weight represents the capacity of a Bombay City 
refuse cart. 

In Bombay, the life of a bullock may be taken as 5 years ; 
the cost of haulage of this household and street refuse by 
bullocks is 

























84 Sanitation in India, 


<§L 


Rs. 

205 

2,400 

300 


1,000 

000 

90 

1,440 

144 


(a) Cost of a pair of bullocks ., • • • * • * 

(b) Feed of a pair of bullooks at Rs. 40 per mensem for 5 

years, 40 X 12 x 5 .. * • • • 

(c) Shoeing and veterinary treatment for a pair r t. Rs. 5 
per mensem=5 X12 X 5 

(d) A cart: costs Rs. 500 and by taking the total number 

of carts scavengering and drain, it works out to that 
(each) pair of bullocks has 2 carts, hence. 

(g) Repairs to (d) for 5 years .. *• • • *’ 

(J) Stabling accommodation for (a) and (d) 15 p- c. of 000 .. 

(g) A cart-driver’s pay is now Rs, 24 per mensem but de¬ 
ducting absentees will make the average .. 

(ft) Accommodation for cart-driver at 10 p. c. 

Tlie total is Rs. 6,239 for 5 years, and during this period 
a pair of bullocks removes 2,190 tons, the cost ol removal 
being Rs. 2-13-7 per ton. 

As many as 2,300 carts are now unloaded at the siding m 
Bombay daily:— 

Cost, of unloading carts at the siding, loading wagons and 
haulage and unloading of (he same calculated on an average 
of 2,200 cart loads per day :— 

134 men at. Rs. 23-8-0 per mensem each and 21 women at 
Rs. 19 each per mensem, 3 mukadams at Rs. 29 each per 
mensem, 2 trip markers at Rs. 70 each per mensem and 2 
overseers at Rs. 135 and 1X0 per mensem—Rs. 4,020. 

The number of trips made to the siding daily is about 
2,200, i.e., 880 tons, 26,400 tons per mensem, and to unload 
this costs Rs. 4,020 or annas two and pies five per ton. 

The haulage from siding to reclamation ground costs 
Rs. 4 per wagon, unloading costs Rs. 7-1-4 per wagon, and 
as an average of 32 carts or 14 tons go to a wagon, 1 ton costs 

or hauling and unloading. ife. a. p. 

o 10 « 

For up-keep of permanent-way.. . • ..022 


Per ton 0 12 8 


ip-keep of a wagon costs Rs. 
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carries roughly 14 tons and makes a trip a day, and 
one every alternate Sunday (340 a year), 

340x14—4,760 tons a year 


The cost of up-keep per ton is then 
Summary of cost per ton — 


Rs. a. p. 

.. o o a 


Removal from section to siding 


2 

13 

7 

Unloading at siding .. . 

Haulage to reclamation ground and unloading 

. 0 

2 

5 

there 


. 0 

12 

8 

Up-keep of rolling stock .. 


. 0 

0 

6 


Rs. 

. 3 

13 

2 

Supervision on Rs. 3-13-2 


, 0 

9 

2 


Total Rs. 

, 4 

6 

4 

Total cost per ton 

. 4 

a 

4 


Feed of Bullocks. 


Ooreed and moongh belong to the same class as grass, 
viz., the bean tribe. The following is their composition, 
which will show their nutritive value to be almost exactly 
alike, if anything moongh is richer in nitrogenous matter 
than ooreed :— 




Ooreed. 

Moongh. 

Water 


11 00 

9-20 

Nitrogenous matter 

. . 

22-48 

24-70 

Fatty matter 


1-46 

1-48 

Carbo-hydrates 


62 15 

60-36 

Salts 


2-91 

3-26 

* Both of these form the food of cattle in parts of India. 


Gram. 

Bran. 

Ooreed. 

Water. 

.. 10-80 

13-6 

1110 

Proteids 

19-32 

13-6 

22-48 

Fat 

4-56 

34 

1-46 

Carbo-hydrates 

.. 62-20 

54-9 

62 15 

Salts 

3-12 

5*6 

2-91 

As a food, bran by itself 

is useless 

in spite of its cherni- 

cal composition, but as an 

adjunct to other foods it is un 


deniably valuable. Both gram and bran contain a larger 
proportion of fat than ooreed and in the majority of dietaries 
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fat finds a place, and when hard work is to be done an excess 
of fat is invariably taken. Hence gram and bran form a 
more nutritious food for cattle than ooreed alone. 

The cost of feeding bullocks varies with the kind and price 
of food and the districts, size of bullocks, etc. 

The daily ration of a, pair of bullocks in Bombay is 10 lbs. 
gram soaked in water and !he water drawn off, 1 lb. bran 
mixed with the gram, and 30 lbs. of hay. 

Bombay produces about 960 tons of refuse daily (exclu¬ 
sive of milch cattle dung), or 365 tons per annum per 1,000 
of the population, or 2 • 21 lbs. per head per day or -36 ton 
per head per annum, against 250 tons per 1,000 of the popu¬ 
lation of large English towns or 1 *52 lbs. per head per day or 
•25 ton per head per annum. 

The amount of house refuse to be removed is much less 
in English cities than in India, as a great part is burnt, in 
kitchen fires in European towns, and the labour is more easily 
controlled than in Indian cities. 

The household refuse is removed once or twice a week in 
English towns, while in India it should be collected twice 
a day, and the dust bin carts removed twice and three times 
a day. 

In English towns large refuse carts capable of carrying 
one ton are drawn by horses and, accompanied by two men, 
pass through the streets and visit houses in rotation, weekly 
visits being made to each house. 

The household refuse is collected and taken to the near¬ 
est. depot, which is rarely a mile away, and is either burnt or 
put into barges and taken down the river or canal and then 
disposed of. 

In most towns in England motor vans are used. 

In India, we cannot immediately reduce the amount of 
refuse to be removed, nor the frequency of removal but, by 
adopting the most cleanly and expeditious methods known, 
we can reduce the nuisance. 
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The custom in Indian towns, where no compounds exist, 
is for the household and trade refuse from shops, &c., to be 
thrown into the streets and narrow passages between the 
houses. They are swept and the garbage collected twice 
and thrice daily, deposited in the dust bin carts and removed 
as often as the magnitude of the staff and the strictness of 
supervision permit. 

Sanitary dust bins should be provided and emptied twice 
daily. 

Motor Vans. 


<SL 



Motor vans are used in most of the large towns of England 
for Municipal work. 

These motors work day and night, in the day time collect¬ 
ing house and street refuse and in the night watering and 
sweeping the streets, the body of the cart being removed and 
replaced by a water tank. 




REFUSE REMOVAL, LONDON 



o 


I 


Sanitation in India. 


During the past few years, the use of motors for Munici¬ 
pal work has rapidly developed. 

Description of street cleansing in the City of London. 

“ Street cleansing in the City of London ” refers only to 
that part of London known as the City, or about a 10th of 
the whole of London. The City contains nearly 4 8-A- lineal 
miles of streets, courts, alleys and bridges within an area equal 
to only one square mile, and it is estimated that 1,250,000 
persons and over 1,000.000 vehicles enter and leave the City 
daily and that more than 380.000 persons are engaged during 
the day within it. 

Of the 48-J miles of streets, about 37 miles have both foot¬ 
ways and carriage-ways, the remainder being foot-ways only. 

The carriage-ways are paved as follows :—Asphalte 225,722 
super yards, wood blocks 175,856 super yards, and are paved 
with 83,421 super yards of asphalte and 245,187 super yards 
of York stone. 

The rateable value of the City is £5,373,276. 

For cleansing purposes, the City is divided into 4 districts, 
each having its own Divisional and Boys’ Foreman, with a 
district staff of carmen, road sweepers, orderly boys, horses 
and vans. 

Night Cleansing .-y-The work of cleansing the main tho¬ 
roughfares begins at 8 p.m .; the night section numbers 91 
men classified as follows:— 


I Flushing Foreman. 

4 Sweeping Gangers. 

12 Carmen. 

5 Assistant Motor Drivers. 


2 District Foremen. 
18 Hustlers. 

48 Sweepers, 
a Motor Dri vers. 


The men work from 8 p.m. until 6-30 a.m. the following 
morning, except on Saturday and Sunday nights, when the 
hours are from 12 midnight until 9 a.m., 1 i hours being 
allowed for meals. During these hours practically the whole 
of the City is cleaned or washed by water from hydrants, or 
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'^ater van with jet and hose, and by hand broom, squeegee 
and rotary brush. 

The men commence in the main streets, where the traffic 
ceases after 7 pan., paying particular attention to the streets 
in the immediate vicinity of markets, where business is 
resumed at an early hour in the morning. 

Some two hours before midnight, the men commence to 
prepare the streets, where the traffic continues running until 
a late hour, by lightly watering so as to loosen the accumu¬ 
lation of mud. horse-dropping and grease ; these are then fol¬ 
lowed by the rotary brushes, which sweep the dirt to the sides 
of the roadway, leaving it to be heaped and picked up. Since 
the advent of the motor omnibus, considerable additional 
work has been entailed in keeping the streets in a proper state 
of cleanliness, owing to the large quantity of oil deposited 
upon the surface of the carriage-ways. When flushed or 
washed, the water runs off the surface without penetrating 
or affecting the greasy mud, so causing the pavement to drv 
very slowly and rendering gravelling very necessary. 

In addition to the night cleansing, the main streets and 
bridges, leading to the various markets, are regularly gravelled 
to avoid, as far as possible, any loss of time in the produce 
arriving at its destination through bad travelling. 

On Sunday at midnight fiushers are engaged with jet and 
hose flushing main streets and courts, particular attention 
being given to those which receive more than an ordinary 
share of refuse. 

In the winter months, when there is a possibility of frost, 
every care is taken in the use of water and frequently street 
washing and flushing is entirely suspended. 

The quantity of water used during 1907 for washing and 
flushing streets, courts and alleys, was 77,424,000 gallons at a 
cost of £1,935-0-0, the number of nights when it was used 
being 303, 



0 Sanitation ;.n India. 

Day Cleansing .—The outdoor section consists of 450 men 
and boys, classified as follows 

4 District Foremen. 4 Bovs’ Foremen. 

13 Sweeper Gangers. 132 Sweepers. 

16 Dusting Gangers. 71 Carmen. 

6 Motor Drivers. 6 Assistant Drivers. 

198 Street Orderly Boys. 

The day section commences work at 6 a.m. and finishes at 
4-30 p.m. except on Fridays and Saturdays, when they finish 
at 4 p m. Each man is allowed 1-1 hours daily for meals. 

During the first two hours, a few men are engaged in sweep¬ 
ing side streets, courts and alleys left uncleansed by the night- 
men, others are engaged on the main streets until 7-30 a.m. 

At 8 a.m. the carmen and scavengers commence to clear 
the house refuse from the kerbs of the streets, named by 
the Commissioner of Police, from which refuse must be 
removed by 10 a.m. 

This particular work requires every available horse, van 
and man owing to the limited time given for removal. 

Galvanized iron skeps are sold at cost price to house holders 
requiring them. 

At 7-30 a.m., the street orderly boys assist in cleansing all 
the main streets and several of the secondary streets and 
spread sand or shingle as required. 

During wet weather they also squeege the foot-ways arid 
assist the sweepers on the carriage-ways until 5 p.m., in the 
summer months and 4-30 p.m. in the winter. 

From 10 a.m. to 4-30 p.m. the day sweepers are engaged 
in keeping the main and most of the secondary streets in a 
state of cleanliness by hand broom during dry weather and 
by squeeging the carriage-ways during wet weather, many 
streets being squeeged four or five times daily. 

Frequently the streets are not sufficiently wet for squeeg¬ 
ing but are in a greasy or pasty condition, caused by 
intermittent rain or damp and foggy weather; in that case 
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the roadways are watered by water van and squeeged 
iminediately afterwards. 

Up to 7-30 p.m. in summer and 7 p.m. in winter, about 
50 boys, assisted by a few sweepers, are kept at work on the 
main streets only. On Sundays a few men and boys are 
■engaged in the main streets from 11 a.m. to 7 p.m., clearing 
up litter, spreading grit or squeeging as required. Water 
vans are also out on Sundays during the summer months 
from 10 a.m. to 4 p.m. 

On Bank Holidays, Christmas Day and Good Friday, a 
number of men and boys are engaged on the main streets. 

From June to September inclusive, the street rain water 
entrances, numbering 2,650, are disinfected once a week. 
Special court flushing is carried out from June to September, 
some courts being flushed six times weekly. The quantity 
of water used for street watering in 1907 amounted to 
9,221,000 gallons at a cost of £230-10-6 ; for flushing sewers, 
2,068,000 gallons at a cost of £51-14-0, and from metered 
hydrants 3,619,000 gallons at a cost of £90-9-6. 

Removal of Refuse . — It is estimated that there are nearly 
27,800 houses and premises in the City of London, banks, 
hotels and large public buildings counting as one building 
only. 

All house and trade refuse, street sweepings and slop 
are taken to Letts Wharf, Commercial Road, Lambeth. 

The wharf has a frontage of about 395 feet. 

Tli it is one jetty and dock, with berths for seven barges. 
The building comprises stabling for 91 horses, cart sheds 
workshops, granaries, stores, offices for staff and dwelling 
houses for the Manager and Foreman Horseke-per. 

All orderly bin manure, old metal and clean waste paper 
is sold. Sacks for waste paper are provided free. 

The charge for removing trade refuse is 7s. 6d. per load. 

The bulk of the refuse removed amounts to: — 51.077 
van loads taken from premises, 31,977 van loads of street 
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sweepings and slop ; Total 83,054 van loads or 270-^ loads 
per working day, having a capacity of 4| cubic yards per 
load, and weighing 74,490 tons. Of the total quantity 
of refuse, 17,065 tons of manure and street sweepings are 
sold to and removed by contractors. 

Sewer Cleansing.— The Cleansing Department is responsi¬ 
ble for the cleanliness of all sewers ; the total length of the 
sewers is about 40j miles, with 205 sewer entrances and 64 
flushing gates and about 14,000 inlets from house drains. 

Each sewer is cleaned at least once a month. The men 
employed on this work number 12 with a foreman. 

The hours are 41 \ per week. 

Underground Conveniences .—'The under-ground conveni¬ 
ences are under the control of the Cleansing Superintendent. 
They number 42, of which 29 are for men and 13 for women. 

Street. Orderly Bins —393 street orderly bins are distri¬ 
buted throughout the City, each having a capacity of 51 
cubic feet for street refuse, and from 1 to 2 cubic feet for 
sand or shingle. There are also 25 larger bins, with a capa¬ 
city of 15f cubic feet for refuse and 6f cubic feet for sand, 
&c. 

Motor Vans .—The Corporation have steam motor vans 
which cost from £600 to £737 each. These have a capacity 
of 10 cubic yards, and remove on an average 40 tons of refuse 
each per week. The wear and tear of boilers, gear and 
tyres is considerable, and the cost of up-keep averages £13.> 
per annum each van. 

Bombay. 

In Bombay the refuse, which includes road scrapings, is 
collected in each Ward from (a) streets and roads, (6) gullies, 
and (c) compounds. 

The sweeping, collecting and removal and disposal is done 
by the Health Department. 

' Take Ward A in Bombay as a type of an Anglo-Indian 
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c5ity, which is equal to a small town in England. The total 
length of streets and roads is about 28 * 50 miles they are 
swept twice daily and the more frequented and important 
streets oftener, so that not less than about 57 miles are 
attended to in a day’s work. 

The population is 92,647. 

There are 507 gullies or passages between houses, with 
a total length of 1'80 miles ; they are also attended to t-wice 
daily, making 9*60 miles of gullies swept daily. 

The total amount of refuse collected and removed daily from 
this section, which consists chiefly of dung, stable, kitchen and 
office refuse and road scrapings is about 300 cart loads, and 
weighs about 120 tons. 

The staff employed to sweep this refuse and cart it away 

is — 


Cart Drivers .. .. 77 I Pairs of bullocks (inohid- 

Begaris .... . 331 ( ing sick and spare) . . 102^ 

Women .. .. .. 187 j Orderly boys .. .. 34 


This does not include absentees and persons engaged in 
filling wagons and motors, and report bearers. 

The actual staff is as follows 

Cart Drivers (proper) . . 77 ] Orderly boys .. .. 34 

Begarb .. .. ..331 [ Stable Mukadam .. .. 1 

Women .. .. ..187 Mukadams .. 26 

Pairs of bullocks .. . . 1024 \ Patels . . . . .. 3 

It will be seen that each began therefore has to sweep 
about 330 yards of road and 52 yards of gullies in a day. 

Each begari man and woman, or a gang of men, have a 
beat told off and they attend to this portion only. 

The men sweep up the refuse and the women carry it 
either to a standing dust-bin cart or a travelling can. 

The orderly boys pick up horse and bullock droppings. 

Hand barrows are used in some places where larger quan¬ 
tities of heavy refuse axe collected in small areas, and have 
to be taken to distant stands. 

The removal of household refuse from the compounds 
of houses is by sanitary bins. 

2,000 sanitary dust-bins are in use at present and they 
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are emptied twice daily ; in this wav something like 60 tons 
is removed daily. 

The refuse from the southern half of the Ward is carted 
to the Colabaloading siding, where it is deposited into wagons 
and removed by the B. B. & C. I. Railway Company. 

Six wagons are utilized daily, and about 90 tons are thus 
railed to the depot instead of being carted through the City. 
The refuse from the northern half of the Ward is taken to 
the Palton Road stables and from there loaded into motors 
which make 5 or 6 trips each to the depot daily, taking about 
5 tons per trip. 


Thus no carts of A Ward , except 4 which take market offal 
to the main depot, pass through the other Wards of the City. 

41 orderly wire cages for light street refuse and paper 
are provided on foot-paths; they are emptied twice or thrice 
daily by travelling carts. 




HIGH SIDED CART WITH SAMTARV DOST BIS, 
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The hours of work are from 5-80 a.m. to 10 a.in. and from 
1-30 pan. to 5-30 p.m. A gang of 30 men and 27 women come 
on at 10 a.m. and work till 6 p.m. on prominent roads, attend¬ 
ing to dust-bin carts and the sweeping of prominent streets. 

In addition to sweeping, about f>0 gullies are flushed daily. 

Two engines are employed with the following staff:—- 

2 Drivers. ; 34 Begans. 

2 Firemen. 

4 Hoseraen. j 2 Mnkadams. 

The staff also sweep several compounds for which charges 
are preferred against the owners. 

-Steam or Petrol Motors. 

The capacity of the existing dust-bin carts in Bombay is 
30 cubic feet. The maximum dimensions of the carrying 
body for a motor vehicle are about ll'-5"long X 6-3* broad 
X 4'-3" high, or 303 cubic feet. The minimum is 11 /-3" X 
x4'-0" or 2G4 c. ft. The new ones, being of the larger 
size, carry 12 to 14 cart loads of refuse, giving a load of 6 
tons. 

One spare vehicle for every two in service would be re¬ 
quired to ensure regular runnings. 

The initial cost of each set of three motor vehicles would be 
about Ks. 45,000 and to work them in two drifts (8 hours 
each) would cost (with one motor in reserve) — 


3 Drivers At Ks. 75. 3 firemen at Rs. 23, 2 cleaners Ks. 

at Rs. 17, and aUowing for absentees, etc. .. ... .. 5,904 

Coal (almost a ton a day) 14,600 

Wood .. . . . • • • • • • • • • • • 270 

Oil 2,500 

Packing , . . . .. ♦ . .. . - . • »* 35 

G t ease .. . . . . < • •. • • • • • • 50 

Repairs .. .. .. • . .. •• .. .. 2,400 

Fitter .... . . .. *. • . • • • • .1,080 

Lighting .. .. .. .. • • .. *. .. 75 

Supervision .. .. .. .. .. . . 1,500 

Fillers, 40 men at I is, 18, less absentees .. . . . . 5,480 

Inspection fee at Rs. 10 per motor . . . . 30 

Interest on Rs. 45,000 at 4 % .. .. .. . . 1.800 

Sinking F'und 4,882 
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in working out the cost of t he motor service per ton-mile, 
for comparison with the existing bullock service, interest 
on capital expenditure may be neglected and the cost per 
annum taken at Its. 39,80b. 

Cost of removal of refuse up to the loading siding Rs. 39,806 
per annum, to which the cost of unloading at Tardeo, i.e. ? 
Rs. 4.020 per annum, has to be added ; total cost Rs. 43,826. 

Ton* miles per day- 21 miles loaded x 36 tons (6 tons 
and 6 trips) ;< 2 motors 1.512x36b 551.880 ton-miles, 

Rs« a. p. 

Cost pe r ton-m i 1 e <) — 1 — 5'4 


Disposal of Refuse. 

The refuse of a city having been collected and conveyed 
to the place where it has to be disposed of, the method of 
disposal must be considered. 

The tendency of sound Municipal administration is to 
utilise all waste to profit. 

In rural and semi-rural districts, marshy and waste laud 
can with advantage be reclaimed by depositing refuse. 

In many places this is done with profit; in India, especially, 
this is a sound method, particularly in towns and places 
which would otherwise be swamps. Land thus reclaimed 
in the neighbourhood of Bombay brings in a large income, 
the right of cultivation being sold annually. 

In large cities, where the expense of haulage is verv great, 
refuse is disposed of by destructors ; other methods are also 
employed which dispose of the refuse in some way. 

Among these methods are: 

Mixing with earth and excreta and disposing of as manure. 

Taking away in barges, by canal or river. 

Taking into the sen m barges and sinking in deep water. 

Selling to cultivators, brick-makers, manure-makers, &c. 

From a sanitary point of view, the best method of dis¬ 
posing of refuse is that in which the refuse is got rid of in the 
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In most of the cities of India, the refuse is conveyed to 
dumping grounds either directly bv bullock carts or by rail. 

The dumping ground should be well outside the city limits, 
the refuse discharged on to the ground and covered with a 
few inches of soil, and planted with suitable crops ; maize, 
sugar-cane and a number of vegetables do well. 


Land reclaimed with street sweepings in Bombay brings 
in from Rs. 75 to Rs. JOO per acre from cultivation. The land 
is put up to auction and with facilities for transit fetches 
these prices. 


The land is prepared in May and, on the first appearance of 
the rains, maize, cucumber and gourd are planted all in the 
<ame field in rows. When these crops are well-established in 
July or August, hrinjals and beans are planted amongst them. 
The maize is collected from the plants and the stalks are 
beaten down and form a frame for the gourd and cucum¬ 
ber : vegetables and spinach are then planted and this is 
carried on until March ; 


English Same, 
Maize or Indian Corn 
Cucumber . , 

Gotircl 

Brinj&l 

T^egume 

Spinach 


.1 /arath i Same. 
Kana.s. 

Kakadi. 

. Shiroli. 

Wangi. 

. Go war. 

IUiaji. 


WEIGHTS OF STEAM MOTOR REFUSE WAGON AND 
BULLOCK CARTS USED IN BOMBAY. 


Steam Motor Refuse Wagojt. 


Vttrr. 1 <1, Wright of refuse. 

Tons. cwt. Tons. Tuna. Tons. 

5 li .. fij to 6 
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New Pattern Two-wheel Cart. 

Loaded. 

Tare. Light refuse. Heavy refuse. Weight of refuse. 

Cwt. qr. lbs. Cwt. qr. lbs. Cwl. qr. lbs Cwt. qr. lbs. Cwt. qr. Ibs. 
9 0 8 10 l 7 10 3 21. L 0 27 to 7 3 13 

Hiuh-isided Two-Wheel Cart. 

Loaded. 
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Tare. 

Cwt. qr. lbs. 
9 3 3 


Light refuse. 
Cwt. qr. lbs. 
18 3 7 


Weight of refuse. 
Cwt. qr. lbs. 

9 0 4 


Summary of the Practical Application of the forecoino 
by the Sanitary Official in India, 


In tropical and sub-tropical climates, the necessity for 
the removal of refuse is increased by reason of the higher 
temperature, especially in moist atmosphere, accelerating 
decomposition. 

Flies, mosquitoes and vermin multiply more rapidly, and 
bacteria, hamless and otherwise, propagate in suitable 
surroundings. The necessity of immediate removal of refuse 
and cleansing of premises is obvious. The conditions of life 
and the habits of the people are in themselves important 
factors which have to be considered. 

Ninety per cent, of the inhabitants of India have no con¬ 
ception of the value of sanitation, and the Sanitary Officer 
becomes as much a teacher as an executive officer, and this 
is an important part of his duty if he desires success. 

It is a common thing to see a room occupied by the poorest- 
full of shining brass pots, but how are these pots cleaned ? 

Road scrapings and dirty water, cow dung and silt form 
the material of cleansing. The milkman or Gowli cleans 
his milking pots in the same way; any moist earth, cow 
dung or sand available is used, and mixed with water from 
a dirty stream, foul well, or wherever it can be had. 
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the bathing placevS where hundreds congregate, round 
a well or tank or stream, the clothes and mouth and teeth 
are all washed in the same water, while others can be seen 
cleansing their pots and cooking utensils and milk vessels 
with the dirty water and road scrapings surrounding the 
bathing place. 

The practice of expectorating anywhere, and at any time, 
is so frequent as to be unnoticed by anybody, while a man 
will clean his nose with his hand, and wipe his hand on the 
nearest projection, lamp post, wall, a passing cart or his 
clothes. 

Public latrines and urinals are provided, but are more 
often misused than not, while every corner or house-gully 
is used as a urinal even if accommodation is only a few feet 
away. 

Every form of filth is thrown out of the window on to the 
street, and packets of paper or leaves containing excreta 
may constantly be seen descending on to the pavement or 
street, very often on the head of a passer-by. 

In the most crowded thoroughfares of large cities, it is a 
common thing to see people performing their ablutions on 
the pavement, or sitting at their shop doors, washing them¬ 
selves, and the waste water running across the footpath. 

Every form of waste material is thrown on to the streets, 
the idea being that the Municipal sweeper will pick it up. 

In many of the houses of the poor are to be seen goats 
and fowls, sometimes cows and calves, living in the same 
room, the animals living on the refuse in the streets and 
shops. 

In towns where sanitary laws and bye-laws exist, some 
attempt can be made to improve these conditions by constant 
inspection, supervision, action and instruction. 

The following notices are issued in Bombay and action 
is taken against the offender:— 
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NOTICE. 


Waste Paper prom Office* and Trade Refuse. 



A great nuisance is caused by the Ha mala of Shops and offices depositing 
all the waste paper, wrappings, cardboards, sweepings, &c., A . in the 
wire cages on the footpath. These cages are simply meant to be 
orderly boxes to hold small quantities of paper and dry materials picked 
off the passages and streets pending the a. rival of the conservancy carts. 

The proper place for the deposit of the waste paper and sweepings 
from your office is the dust-bin cart or the travelling cart which calls *1 
times a day between 6 a.m. and 9 a.m., 9-30 a.in. ami 10-30 a. m., and 
2 p.m. and 4 p.m, I must therefore request you to instruct your sweepers 
not to deposit office waste paper or dust- sweepings in the wire cages but 
to either send it to the nearest dust-biu stand or place* it in the travel, 
ling cart which passes your door thrice daily. If you will provide a sack, 
the waste paper can be easily removed without nuisance to you or the 
public if you will make an arrangement with this office. Trade refuse is 
not removed by the Municipality free of charge but must be taken at the 
producer’s expense to Mohalaxmi Refuse Siding. 

I attach a formal notice an infringement of which renders you liable 
to a penalty. 


I have, etc., 


Executive Health Officer. 

NOTICE. 

The attention of occupiers of houses and premises is drawn to 
Sections 372 (e) and 373 of the Municipal Act which provide respectively (1) 
that no peiwon shall throw or place any dust, ashes, refuse or rubbish or 
any < xcrementitious or polluted matter on any street, or in any place not 
provided or appointed for this purpose' under Section 3G7 or 368 ; and (2) 
that if it shall be shown that dust, ashes, refuse or rubbish or any excre¬ 
ment it ious or polluted matter has or have been thrown or placed on 
any street or place in contravention <>f clause (e) of the. last preceding Sec¬ 
tion from building or land, it shall be presumed until the contrary is proved 
that the said offence has been committed by the occupier of the building 
or land. 

Dust-bin carts are placed at the most suitable places for the deposit 
of refuse. 

Any one contra veiling the provisions of Sections 372 (e) will lx* prosecuted 


Executive Health Officer. 
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Frequently, however, on account of the leniency of the 
magistrate or want of evidence, or some technical detail, 
prosecution fails, or the fines imposed are so trivial as to be 
ludicrous, and the efforts of the public health authorities 
are in vain. Nothing but constant action and support by the 
magistrates will ever have any effect. 

Any relaxation in the efforts of the officials, and the people 
relapse into their primitive habits. 

Sanitary dust-bins and boxes should be insisted upon 
for every house, floor and shop for the deposit of refuse, 
and a basket or bag for waste paper. 

Every person found throwing refuse on to the street should 
be fined, and every person spitting in a public place'should 
be prosecuted ; any one urinating in a place other than a 
urinal or latrine and any one misusing a latrine severely 
punished. 

In a milch cat tle stable, the washing place for the animals 
is also used by the milkmen for their domestic ablutions, 
and it is common to see a man wash himself, his clothes 
and his t hroat in the vsame place as he cleans his vessels in, 
using the waste water, sand and cow-dung. &c., wiping out 
the vessel with a wisp of Jitter from the cowshed. 

Every milkman or milkseller found cleaning his pots with 
anything but clean water should have his license taken away. 

These are matters which have to be considered when 
applying practical sanitary methods in the East and the 
best way to apply them is by steady insistence on the regu¬ 
lations, assisted by instructions from the sanitary staff and 
male and female health visitors corning in touch with the 
people and the support of the educated classes. 

Disposal by Incinerators or Destructors. 

The term “ destructor ” is applied to a high temperature 
furnace specially designed for the disposal of town refuse 
by burning. 
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Many years of pract ical experience has led to the design of 
efficient types of destructors, and has shown what is the true 
calorific value of average town refuse, so that manufacturers 
are now able to give definite and reliable guarantees of per¬ 
formance, such as both users and makers may, with a reason¬ 
able degree of certainty, expect to realise. The mere disposal 
of the refuse is not, as a rule, the only consideration kept in 
view in a modern refuse destructor station. A complete 
installation for a population of, say, 50,000 persons may cost 
from £5,000 to £6,000 to erect, accordng to local circum¬ 
stances, and, in addition to the destructor cells proper, 
usually includes machinery and plant for the removal and 
disposal of the residual clinker, for its crushing and manu¬ 
facture into paving slabs, bricks, mortar, or other saleable 
products, also steam and engine power for actuating the 
various plant required at such a station. It will, therefore, 
be evident that the working expenses, maintenance, and 
depreciation of a fully equipped installation must necessarily 
be considerable, and that, with the view of reducing this 
annual expense to a minimum, it becomes necessary to turn 
to account any and every by-product or residual material 
which can be really diverted to profitable use. 

Points to be Enquired into with Reference 
to Refuse Destructors. 

(Suggested by Frangts Wood.) 

1. The* grate area and the amount of refuse burnt per square' foot of 

grate area. 

2. Do the fames of the burning refuse pass over bright heat to ensure 

their perfect combustion ? 

3. The lowest temperature in the furnace, or in the combustion cham¬ 

ber, should be 1,300° F. 

4. The temperature at the chimney Hue, and at the combustion cham¬ 

ber. 

5. The analysis of t he gases at the flue should be procured. There 

should be less than 1% of OO. The amount of free 0 and N 

should approximate the amounts found in the atmosphere near 


MIN/Sr^ 


Types of Destructors. 


105 



the flues. 00,, should be abundant, 6% being frequently got; 
as much as 15% has been obtained. 

6. The amount of water evaporated at 212° F. per pound of refuse 

per hour. 

7. The cost of labour per ton of refuse delivered. 

8. Cost of maintenance, together with the Dumber of men required 

to work. 

9. Is skilled labour necessary ? 

10. Wliat method is employed to feed the destructor ? 

J1. The construction of the destructor. Is an inclined, road-way neces¬ 
sary ? Height of chimney. 

12. Disposal of clinker, and revenue derived from its saie. 

13. The number of cells required for every 10,000 inhabitants. 


Tn large towns the destructor will be found to be the best 
method of disposal. 

Destructors are so constructed that the nuisance is re¬ 
duced to a minimum, and so much so that in large t.o\\n> in 
England they are in some instances placed close to dwelling 
houses, schools, &c. 

The best known destructors are :— 

Dorsefall. Keenan and Froude. 

Beaman and Deas. Sterling. 

Meldrum. Bak* v r. 

One or more large furnaces are used. The refuse is thrown 
in at the top. and becomes dry as it souks down, all organic 
matter is burnt off and at intervals the mineral matter, or 
clinker,” is raked out below, to be used for road making, 
filling up hollows, &c. After the furnace is started, the 
organic matter in the refuse is usually sufficient to maintain 
the fire without the addition of other fuel. The smoke from 
a destructor is offensive and should be passed through a 
second furnace. At Bradford the smoke is rendered 
inoffensive by forcing a jet of steam, under pressure, beneath 
the fire bars (HorsefalPs Process), and secondly by passing the 
fumes through a Jones's “Fume Cremator , which consists of 
a coke furnace provided with several projections or 4 bafflers. 
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There are various types of refuse destructors, most of which 
possess the following features in common : — 


(1) Furnaces or cells of brick with fire brick lining. (2) 
Approached by an inclined road way to the top or 
tipping platform. (3) In the centre of this plat¬ 
form is a series of feeding holes or hoppers into 
which the refuse is shot and allowed to fall into the 
cells below. (1) The st jokers rake the refuse on 
to the fire, and after burning, the refuse is reduced 
to about ij or j of its original weight, the residue 
consisting of fine ash, hard clinker, &c, (5) 
By means of forced draught produced by a steam 
jet or fans, the combustion can be made so complete 
that temperatures of 1,500° to 2*000° F. are attain¬ 
able merely from the burning of the refuse . Some 
destructors are known as slow combustion or low 
temperature destructors and in these “ fume crema¬ 
tors should be provided at the foot of the 
. chimney. In the high temperature destructors, 
such cremators are unnecessary. 

TjOW Pressure Destructors-Advantages : — a diminished wear 
and tear and hence saving in upkeep. Disadvantage /—the 
inlet for refuse and the outlet for gases are at the rear of the 
cell and hence noxious vapours escape before being burnt and 
a cremator is necessary : also more cel Is are required. 

High Temperature Destructors (Horsefall and the Beaman 
and Deas) the outlet for gases is at the front of the cell and 
the vapours given off pass over the hottest part of the fire 
to reach the exit; the foul gases are destroyed within the 
cell itself; a large quantity of refuse is burnt per day per 
cell (10 to lfi tons) and fewer cells are therefore required. 
These cost more for maintenance. The number of cells 
depend on the nature and amount of refuse to be destroyed 
and also upon the type of the cell adopted. If a high 
Temperature Destructor , 10 cells will be required for a 
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These cells can be erected in n single 


The Horse pall De&tri ctor. 

Tile following is a description of the Horse fall Destructor: 

The buildings are laid out in four bays, the destructor 
furnaces occupying the bay nearest the entrance. This 
bay is 110 feet long, by 40 feet wide, by 41 feet high. The 
two centre hays accommodate two sets of boilers for des¬ 
tructors and coal firing respectively, while the last bay (the 
largest of the four) is the electric power station. 

A pump-room, which serves both sets of boilers, adjoins 
the power station; and the economisers, of which there are 
two, are housed outside the main building. 

The chimney. 150 feet in height by 10 feet internal dia 
meter, is situated at the end of the boiler-house 

A concrete retaining wall and water reservoir are built at 
the south end of .the site, and water is conveyed by an 18 in. 
pipe from the reservoir into the power station for condensing 
purposes. 

'Details of the Destructor. 

The Horsetail Destructor consists of six large cells and com¬ 
bustion chambers, with three water tube boilers, arranged so 
that each pair of cells with its boiler can be worked independ¬ 
ently. This arrangement of independent 44 units ” permits of 
any section of the plant being shut down for repairs or clean¬ 
ing. without interfering .with the working of any other unit. 

By firing the two cells' of each unit alternately, a steady 
steam pressure is maintained in the boiler, while the com¬ 
bustion chamber is also kept at a sufficient ly high tempera¬ 
ture to cremate thoroughly the noxious gases which escape 
from the newly-charged refuse. 

The furnace grates, which slope from back to front, have 
each an area of 25 square feet and are constructed to burn 
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efficiently a full cart-load of refuse at one charge. The 
grate bars are perforated with a large number of small holes 
and a high pressure blast is forced through these, by means 
of electrically driven fans. 

It is generally recognised that to ensure complete com¬ 
bustion in destructor furnaces, an air-blast system is the 
best, but hitherto the blast has been delivered at com¬ 
paratively low pressure. 

The grates and fans are constructed for a specially high, 
pressure, and are fully expected to show a distinct gain in 
efficiency over the older system. 

The fans, of which there is one to each furnace, are coupled 
direct to <<r Phoenix variable-speed motors of the totally 
enclosed type. The starting and regulating switches are 
fixed conveniently to the furnace doors, and a throw-off 
switch is actuated in such a wav that the opening of the 
door automatically stops the fan. Incidentally an attempt 
has been made to improve the unfavourable atmospheric 
conditions existing in most destructor installations, and 
ventilation is provided for by carrying the fan inlets to the 
underside of the storage platform and turning them inwards 
so that all dust and fumes emitted during the process of 
“ clinkering ” are drawn in and delivered hack to the fires. 

Auxiliary steam jot fittings for steam blast have also been 
provided, but these are only intended to be used in the event 
of a breakdown to the fans. 

The System of Charging. 

The method of storing and charging the refuse into the 
cells has been specially designed to reduce manual labour 
to the lowest possible minimum, and forms a striking com¬ 
parison to some t ypes of destructor still in use, in which the 
refuse is stored in loose heaps and fed into the furnaces by 
hand labour. 
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delivered from the carts to the furnaces 
without handling of any kind, and, while effecting a saving 
in the cost of labour, ensures a degree of cleanliness which 


materials dealt 


TUBE CHARGED READY FOR INCINERATION. 


The tipping pit is situated at the north end of the des¬ 
tructor house, and the refuse, which is delivered by carts 
is discharged through a specially shaped hopper into a stor¬ 
age tub placed ready in the pit. 

The pit has accommodation for four tubs, with two hop¬ 
pers, the latter being arranged to move on rails across the pit. 

Wh en the tub has been loaded, the hopper is moved clear 
from above it, and an electrically operated over-head crane 
lifts the tub and deposits it on the storage platform, where 
it is kept till required. The storage platform extends to the 
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lull length of the furnace blocks, and has accommodation for 
eighty tubs. 

The storage of refuse thus takes place in closed boxes 
avv \y from the heat of the destructor. 


** TURK FEED DESTRUCTOR ” OF XHK MERSEY DOCK HARROlR BOARD 
AT LIVERPOOL. 


Charging Gear. 

When ready to charge, a tub-full of refuse is lifted from 
the storage platform by a crane, and placed on a moveable 
cradle on the top of a cell. The weight of the tub causes 
the cradle to descend, and by a system of levers and balance 
weights, the water-sealed door is lifted from its seat and 
drawn on rails to one side, permitting the lower edge of the 
ni'oveable cradle to descend into the mouth of the charging 
doorway. The storage tub is provided with hinged lids at 
the bottom which are held shut when the tub is suspended 
by the crane, but when released these lids open outwards 
and the whole of the refuse thus falls directly into the furnace 
and spreads itself over the grate. 
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empty tub is then lifted by the crane, and the water- 
sealed door, actuated by the balance-weight, is mechani¬ 
cally drawn back to its seat. The whole operation of charg¬ 
ing the cell and withdrawing the tub occupies less than a 
minute, and as the furnace door is open for only a few seconds, 
the inrush of cold air, with consequent reduction of furnace 
temperature, is reduced to the smallest possible amount. 

The mine, which has a lifting capacity of 3 tons at 30 feet 
per minute, was built by Messrs. Broad bent and Hons, Hud¬ 
dersfield. 


The time required to cremate a charge thoroughly varies 
according to the class of refuse, from one to one and a half 
hours, and the fire is then cleansed through a large clinker- 
ing door at the front of the cell This door js of specially 
strong construction, and is provided with two small doors 
attached to it. so that the fires can be adjusted and managed 
without opening the main door. 

The clinker is withdrawn from the furnace into buckets 
suspended from an over-head clinker railway, and may 
either be delivered directly to the clinker crushing and screen¬ 
ing mill or deposited in heaps until required. 


Boilers. 

A main flue of large area is provided for each pair of cells, 
from which the hot gases are carried through the combustion 
chamber of water-tube boilers, and a dust catcher of Messrs. 
Horsetail's patent type is built in between the combustion 
chamber and the boilers. All the flues are lined throughout 
with lire-brick, and in the furnaces specially made fire-clay 
blocks, set in fire-clay cement, have been employed. 

The boilers are of Messrs. Babcock and Wilcox’s marine 
water tube type, constructed for a working pressure of 200 
lbs. per square inch, and fitted with super-heaters to raise 
the temperature of the steam to 500 deg. Fahr. 

To meet any special demand for steam, auxiliary grates 
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have been fitted for coal firing, and a bye-pass is provided 
direct from the destructor combustion chamber to the main 
over-head flue, so that in the event of a breakdown to a boiler 
or an excess of steam being generated, the whole or a portion 
of the hot gases mav be taken bv this route instead of through 
the boilers. 

After leaving the boilers, the gases pass by wav of the 
over-head main flue to an economiser, thence to the chimney. 

The economiser is of Messrs. Green's type, built into two 
©actions of 120 tubes each. 

The steam from each boiler is led from the super heater 
to a 10-inch main, and carried direct to the main range which 
supplies the electric generators. The feed piping is con¬ 
nected by a branch pipe to the system supplying the coal- 
fired boilers, the arrangement being designed so that the 
destructor boilers can be fed either through their own econo¬ 
miser or from the hot-feed main of the coal-iked boilers. 

The pump house contains two triple-throw electrically 
driven Worthington pumps, and one of Messrs. Weir’s double 
acting steam pumps. A storage tank of 12,000 gallons 
capacity is placed over the pump room, and a combined 
water-softening and de-oiiing plant is provided to treat 
the feed-water. 

The coal-fired boilers are of Messrs. Babcock and Wilcox’s 
double-drum type, each boiler being capable of evaporating 
18,000 lbs. of water per hour. Super-heaters are provided, 
and the firm's latest type of chain-grate stoker is fitted. 


Generating Plant. 


Passing into the engine room, a lofty, v eil-lighted build¬ 
ing, there are two Beilis-Westinghouse direct-coupled gene¬ 
rating sets, each capable of a normal output of 750 kilo¬ 
watts when supplied with steam at 200 lb. pressure. 



C01NKERING FLOOR OF INCINERATOR. 
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The engines are of the triple-expansion, quick revolution, 
enclosed type of 1,140 horse power each, and are fitted with 
expansion valves to take over-loads up to 50 per cent. 

The exhaust steam is taken through an oil separator 
into a surface condenser, which serves both sets of engines. 

A special feature of the works is the use of the electrically 
driven auxiliaries, and the whole of the auxiliary plant, in¬ 
cluding pumps, stokers and fans, is driven by electric motors. 

The following observations as to the general methods of 
working the Fryer Destructor apply also, with slight modi¬ 
fications to meet special circumstances, to all hand-f ed 
destructors. 

tc The cart, on entering the .yard in which the destructor 
is built, is drawn by a horse up an inclined roadway with 
varying gradients, from 1 in 12 to J in 25, and on arriving at 
the top a platform is provided with tipping curbs, against 
which the carts are backed, and their contents are tipped on 
to the top of the cells. Here the material remains for a short 
time, until one of the cells is ready for a charge, the charging 
holes being in direct communication with the fire, but so 
arranged that; very little smoke at any time issues from 
them. When a cell requires to be charged, the material is 
shovelled or drawn with a. two-pronged rake into and on to 
the top of the charging hole. A second man stands in line 
with the opening and as the material is delivered on to it 
lie pushes it down the incline on to the drying hearth and 
continues doing so until the hearth is completely covered. 
The quantity usually put on at one charge varies from one- 
third to one-half a cart load, or from 20 cubic feet to 30 cubic 
feet. From the drying hearth the material is drawn down 
on the bars as required by the fireman, who stands at a 
lower level and in front of the furnace. He first clears 
liis fire by pulling the clinker out. spreads the burning 
material evenly over the fire bars, and then draws down a 
tresh supply of the partially dried material from the drying 
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health. He usually finishes up by running his bar through 
the fire, so as to leave as free a passage for the air as possible. 

fc< Too much refuse should not be drawn down at once, or 
the fire will become dead and blackened. Thin layers may 
be raked down at intervals of about 20 minutes, but the fives 
should be undisturbed for at least half an hour before a 
clinkering. The fire on the bars (which should always be 
kept covered) should not be more than about 9 inches thick 
which is sufficient to secure a clear fire 

“ The clinker falls into a harrow provided for the purpose 
or upon the ground in front of the furnace, where it is cooled 
by having water from a hose sprinkled upon it. The fine 
ash drops through the bars int-o the dust hearth, and it is 
found that the material in passing through the furnace is 
reduced to about 25 per cent, of its weight. This residue 
consists partly of fine ash and partly of clinker, in varying 
proportions according to the character of the material which 
has been consumed. Whilst the combustion is proceeding, 
the hot gases from the furnace or cells escape over the bridge 
into a central flue 6 feet high by 10 feet 4 inches wide. This 
is arranged to prevent too great a velocity from carrying 
pieces of paper and other unconsumed material to the chim¬ 
ney, and also to allow of the deposit of dust within the flue.” 

The Meldrum Furnace. 

The Meldrum patent “ Simplex ” Destructor is a modern 
apparatus manufactured by Messrs. Meldrum Bros, of Man¬ 
chester. In this furnace, it is claimed, ordinary town re¬ 
fuse will give a sufficiently high temperature to utterly de¬ 
compose all noxious material, nothing but harmless and in¬ 
offensive gases passing up the chimney, the solid residue 
consisting entirely of hard clinker with a little ash. When 
it is desired to utilize all the available heat for steam-raising 
a special internally fired steam generator is employed. 
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Ordinarily, the furnaces are fed by hand, but hopper feed¬ 
ing may be arranged if required. A forced draught is used 
in connection with the furnace, but no cremator is considered 
necessary, owing to the high temperature of the cells. 

It will be observed that four grates are placed side by side 
and separated only by dead plates, the ashpit, however, 
being divided in four parts, each separately fed with a supply 
of air under pressure, preferably by steam air blast. The 
destructor, therefore, is practically a single cell, fed and 
cleaned in four places at regular intervals, so that an approxi¬ 
mately constant temperature may be anticipated. 

The escaping gases either pass away from the back of 
each fire grate into a common flue leading to boilers or the 
chimney., or are conveyed sideways over the various grates, 
and thence over a common fire-bridge towards the boilers 
or chimney. After passing the fire-bridge, it will be seen, 
there are five rows of baffle pillars arranged to divide and 
break up the current of hot. gases; the pillars remain constant¬ 
ly at a bright red or white heat, and take the place, if is 
claimed, of the cremator furnace commonly used in the older 
destructor installations. A by-pass is, of course, provided 
in order that the furnaces may be used without the boilers. 
The patentees recommend that four grates be laid down, but 
fewer or more may be provided to suit circumstances. One 
or more of the grates may be disused without interfering with 
the working of the remaining portion of the destructor. 

In regard to the question of the number of “ Meldrum ' 
cells required proportionately to any given population, 
if we take the annual production of house refuse per 1,000 
inhabitants at 200 tons, then a single “ cell/’ that is, a grate 
5 feet by 18 feet, having four ashpits, and burning at an as¬ 
sumed average rate of 40 lb. per square foot per hour, would 
consume about 38 tons per day of 24 hours or per year of 300 
days—say, 10,000 tons. Consequently, if this rate of con¬ 
sumption be uniform and constant throughout the year 
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a coll or destructor should suffice for 50,000 people. 
The heat derived in indicated horse-power per cell would 
theoretically- — assuming a maximum of 2 lb. of water 
evaporated per lb. of refuse consumed— be equal to 
90 sq. ft. X 40 lb. X 2 

----= 360 horse-power continuously per cell 


20 


at 20 lb. steam per 1 horse-power per hour. 

A height of chimney shaft of 40 ft. is said to be ample 
for the requirements of the “ Meldrum ” furnace ; and the 
temperature in the cell, if fitted with a regenerator, may be 
taken as averaging about 2,000 deg. Fah. 



The <£ Heenan ” Patent Destructor,. 

The following is a brief description of “ The Refuse De¬ 
structor at Rotterdam” erected by Heenan and Fronde. 

The furnace plant consists of live independent units, each 
consisting of two sets of four cells grouped on either side of a 
central combustion chamber. The grates of four adjoining 
cells are separated from one another by low cast-iron trans¬ 
verse dead plates of hollow construction, so that the four 
grates practically form one continuous furnace chamber. 
The four ashpits, however, are entirely separated from one 
another. The furnace chamber is roofed over by fire-brick 
arches. Each unit has eight cast-iron furnace fronts con¬ 
structed so as to provide allowance for expansion and fitted 
with heavy cast-iron mouth rings. The doors are of cast-iron, 
filled with fire-brick, hung on steel ropes passing over pullies, 
and eounterweighted. The grates are composed of cast-iron 
grate plates with conical holes, with the smallest diameter 
on top. The grates are surrounded with hollow cast-iron 
dead plates, and these, as well as the divisions between the 
cells, can be replaced with a minimum disturbance of the 
brickwork. 

The combustion chambers of two of the units are each 
fitted with a grid arch of fire-brick capable of supporting 
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carcasses and such objects as are too large to be dealt with 
in the ordinary grates. Charging openings are provided 
in the covering arches, through which these objects can be 
lowered on to the grids. A hot forced draught is employed, 
produced by a separate fan for each unit. The fan takes 
the air from a ventilating shaft and forces it through a re¬ 
generator, and through hot air conduits, to the ashpits 
under the grates. 

Each unit is fitted with a regenerator consisting of a group 
of vertical boiler tubes expanded at top and bottom into 
horizontal tube plates. The hot gases from the boilers 
pass through the tubes and down into dust pits, while the 
draught air passes over the outside of the tubes. 

Each unit supplies heat to one Babcock and Wilcox land 
type boiler having a surface of 256 nr (2,752 sq. ft.), and 
capable of evaporating 4,000 kilos. (8,800 lbs.) to 5,000 kilos. 
(11,000 lbs.) of water per hour. Foster’s superheaters are 
fitted to give a steam temperature of from 280 C.° (536 
F.) to 325° C. (617° F.) 

Two electric and one steam feed pump, each 12ni 8 (2,640 
gallons) per hour capacity, are installed, and the feed piping 
is in duplicate. No economisers are installed, but provision 
is made for their addition if desired. It has been found, 
however, that the regenerators reduce the temperature of 
the gases to such an extent that it would not pay to instal 
economisers. 

It is interesting to note that no by-pass flues are provided 
for diverting the hot gases from the boilers. It is well 
known that it is almost impossible to keep dampers in such 
flues tight, and therefore the employment of by-passes leads 
to an enormous waste of heat. 

Description of Special Features. 

The special features in the ITeenan system may be tabu- 
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as follows, but not necessarily in the order of their 
importance:— 

(a). Continuous furnace chamber with divided ashpits. 
(/;) Special air heater or regenerator. 

(c) A rational and effective ventilation system. 

(d) Simple mechanical means for handling refuse and 

clinker. 

(e) Instantaneous charging. 

( f) A simple mechanical clinkering device applied to each 

of the main grates. 

(cj) Elimination of all dust. 

(h) A special furnace design which assures good results 
both in the dry and in the monsoon periods. 

(i) Labour saving appliances. 

(j) Control of the chimney draft. 


Beaman and Peas Destructors. 


One of the most modern destructors is that of Beaman and 
Deas. 

The material to be burnt is carted up a short incline to 
the top of a platform, which measures only 8 ft. 9 in. from 
the ground level, and is tipped direct into a hopper mouth 
about 1 ft. 6 in. (square ; after passing which, it falls down a 
fire-brick hearth supported on T irons, and having an incli¬ 
nation with a horizontal line of about 52 deg. At the bottom 
of this incline, the refuse is received upon a fire-grate area 5 ft. 
square, which is fixed level at a height of about 2 ft. 9 in. 
above the floor of the ashpits. The fire-bars are of the ordi¬ 
nary stationary type, these having been found by experience 
to give the most satisfactory results. They have spaces 
between them of only 3—32 inch and the weight of fine ash 
passing through from a week’s work of five days—and burn¬ 
ing about 100 tons—only amounts to 3J cwt. 

Vertically under the bridge between the furnace and the 
combustion, chamber is an. air culvert, on the top of which 
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are the air blast pipes, about 12 in. in diameter, and which 
discharge into a hermetically closed ashpit immediately 
under the fire-bars. The air is supplied from fans at a pres¬ 
sure of about 2 in. of water, and is controlled by means of 
baffle valves worked by handles on either side of the furnace 
handy to the attendant. The forced draught keeps the bars 
cool, and the wear and tear is found by experience to be very 
slight. 


The process of burning the refuse is briefly as follows :— 

The material to be consumed is carted to the tipping plat¬ 
form and, without undergoing any process of screening or 
selection, is discharged through the hopper, as above referred 
to, on to the inclined hearth. A charge is meanwhile in 
course of destruction on the horizontal fire-grate, and when 
this is consumed the furnace is clinkered. and the charge 
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3ymg on the inclined hearth, which has meanwhile to a con¬ 
siderable extent been dried by the heat deflected from the 
fire-brick hearth and the general heat of the furnace, is in 
turn drawn on to the horizontal fire-grate, and another charge 
takes its place on the inclined hearth. The clinkering and 
re-charging of the furnace is done alternately, the better to 
preserve the heat in the combustion chamber, which is stated 
to be maintained at a temperature of 2,000 c Fah. Inas¬ 
much as all the products of combustion have to pass through 
this chamber, it- is impossible for any undeeomposed vapours 
to escape into the main flue bevond, and one of the most im¬ 
portant of all questions' appertaining to the disposal of re¬ 
fuse, viz., the absolute avoidance of nuisance, is thus provided 


for. 


Description of the small incinerators in use in 


Madras. 


Dr. W. It. MacDonald, late Health Officer of Madras, thus 
describes the method of small incinerators in Madras :— 

“ These were designed and modified to suit local conditions 
by Mr. C. L. T. Griffith, a.m.i.c.e. (now Professor of Engineer¬ 
ing College), while Engineer to the Corporation of Madras. 
It may be mentioned that his experiments were conducted 
under monsoon conditions in the latter part of 1910. The 
structure is a brick masonry one, with three rows of iron bars 
superimposed and each row placed at right angles to the 
other ; in the bottom of the furnace, ample draught apertures 
are allowed for, below and above is an upright masonry 
chimney on which is usually placed a 12'—-If/ iron chimney ; 
an iron lid with a baffle plate is placed over the furnace, 
which, is opened and closed by means of a wire pulley at¬ 
tached high up on one side of the masonry chimney. The cost 
of erection is a recommendation also, as the masonry work is 
of only Rs, 100 and Es. 25 for the iron chimney. 
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Separation of combustible from incombustible 

0) By drivers and sweepers in the divisions. In the 
forenoon trips a rough separation is made, so that 
nearly all combustible material reaches the incine¬ 
rator in the forenoon. What is left behind for the 
afternoon trips is nearly ashes, earth sweepings 
which contain a small quantity of organic matter. 
This is not usually taken to the incinerator but to 
the 4 sereeners 5 near by, where combustible material 
is separated out and carried a short distance to the 
incinerator. 

(2) By hand, rakes and forks, which is the first 
operation on the arrival of the carts at the incine¬ 
rators in the forenoon ; women and boys do the 
light work of picking out brick bats, broken earthen¬ 
ware utensils, tins and other incombustibles. 

“ (3) By screening : after the bulky burning material is 
separated out from these incombustible materials, 
a residue of earth, mixed with vegetable matter, 
smaller pieces of bricks, bottles, etc., is left. This 
is then conveyed to the 4 sereeners ? for finer sepa¬ 
ration with the result that we have, when screening 
operations are complete, a finely powdered earth 
with a small quantity of organic matter. Night- 
soil has always been carefully excluded. 

“ The 4 sereeners 9 are double, a large mesh in front, 
a smaller mesh behind, so that we get double. *' screening 5 
with the same operation. The wire work of the fi screener J 
is of expanded metal, the large mesh being H*Xl|"X|" 
whilst the smaller is -J"x|"x£". The frame woik is of 
wood on which the expanded metal is fixed by bolts. The 
< screener ’ is placed in an upright sloping position and is 
supported bv two supporting wooden legs hinged to the 
upper part of the wood work frame. 
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One is constrained to believe that these small incinerators 
for the disposal of rubbish in Madras City have proved a 
sanitary and financial success, and that there is an important 
place for them in connection with conservancy in mofussil 
towns and villages in India and Burma, where tile rainfall 
is not excessive. 

“I. Incineration of night-soil mixed with rubbish. —Experi¬ 
ments were conducted in the disposal of night-soil along with 
rubbish at Chetput by means of one of these small incinera¬ 
tors, for about one month. 

“ Night-soil was procured from the two sanded latrines in 
the paracheries near by. It was free of liquid, but slightly 
mixed with sand. About 15 cart loads of suburban rubbish 
were brought in daily. After separation and screening, 
night-soil was freely mixed with the rubbish and then trans¬ 
ferred to the incinerator furnace. So far as the disposal 
of the night-soil was concerned, the results were eminently 
satisfactory, as the night-soil of 400 persons (half the popu¬ 
lation of the paracheri) could be disposed of daily without 
difficulty. The gases given off from the incinerating night- 
soil, however, proved such a vile nuisance, that I w T as com¬ 
pelled to discontinue these experiments. I am of opinion, 
however, that by using a dome incinerator this nuisance can 
be effectively controlled. 

“ II. Incineration during the monsoon .— It will be seen on 
reference to the meteorological table that most of the rain 
for the year in Madras City falls during the months of Sep¬ 
tember, October, November and December. When rain 
falls continuously for a day or longer, conservancy opera¬ 
tions are entirely suspended so far as the removal of rubbish 
is concerned; but when rain falls during some part of the 
day or night, incineration operations are retarded on account 
of the sodden condition of the rubbish brought in. To combat 
this condition various measures have to be adopted. The 
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rubbish is separated in the usual way, and spread out to dry 
in the open when sunshine, is available, or under a hitcha shed. 
One’s experience in Madras has been that rubbish spread 
out for a short time in the sunshine and then sprinkled 
with crude kerosine oil can be disposed of by t hese small 
incinerators. Screening operations, however, have to be 
suspended temporarily until most of the moisture has 
been removed.” 


Note on Colombo Refuse Destructor, 
by C. L. Cox, Esq., 

\ 

City Sanitation Engineer , Colombo . 

House rubbish in Colombo is collected in portable sani¬ 
tary rubbish bins, the use of which is enforced throughout 
the City, and, together with street refuse, is removed in 
specially designed self-clearing single-bullock carts. 

2. Owing to difficulty in obtaining suitable sites, trouble 
in securing an efficient transport service and the sanitary 
objections, against refuse dumping in the vicinity of 
the City, the Municipal Council have established a Refuse 
Destructor. 

3. The following description of the plant and its method 
of operation is derived from particulars kindly supplied by 
the Works Engineer. 

The plant is of the Horsefall Back Feed continuous grate 
type w ith six cells design to dispose of 10 tons each per 24 
hours. The hot air blast to the furnaces is supplied by two 
Roots blowers drawing air through regenerative air heater 
from the intake over the rubbish delivery hoppers. The plant 
includes a Babcock and Wilcox boiler, an auxiliary oil engine 
for the blowers, tw r o beast cremating chambers and a dust 
catcher of the Accrington Patent type. 
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paratus for use with wet rubbish. The oil is atomized by 
super-heated steam and, mixed. v,ith air, is ejected into 
the furnaces through spraying nozzles. 

The refuse delivery hopper has a storage capacity of 30 
tons. The back is sloped to deliver the refuse to the feeding 
floors, arid the openings through which the refuse is tipped 
are closed with balanced doors. 

The plant has been in satisfactory operation for nearly 
a year, and the following notes may be of interest. 

The rubbish contains a large proportion of sand and miner¬ 
al matter. In wet weather it is 25 per cent, heavier than in 
dry. The capacity of the plant varies from 45 tons per diem 
in wet weather to 75 tons per diem in. dry. 

The cost of destruction, including all charges except amorti¬ 
zation and the cost of liquid fuel for the auxiliary burners, 
varies between Its. 1-30 cents and Rs. 1-50 cents per ton. A 
saving of 16 per cent, in rubbish transport charges has been 
effected by the use of the destructor. The furnace residue 
which consists of broken bricks, tiles, sand, fine ash and friable 
clinker, amounts to about 40 per cent , by weight of the rub- 
bish burnt. Except as filling the fumance, residue would ap¬ 
pear to be useless, but the fine ashes are being tried on cocoa- 
nut estates and the dust f rom the flues and combustion cham¬ 
ber is stated to possess some value as a fertilizer for use on 
local paddy fields. 

In the initial stages some trouble was caused by the accu¬ 
mulation of fine dust in the flues and regenerator, but this 
has been obviated by providing additional access and clearing 
openings. 

The oil jets aTe not entirely satisfactory and the benefit 
derived from their use does not correspond with the heavy 
expenditure of fuel. The defect is attributed to the fact 
that the flames do not properly impinge upon the rubbish.” 
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POTNTS TO BE REMEMBERED IN CONNECTION WITH THE 
COLLECTION, REMOVAL AND DISPOSAL OF REFUSE 
(TOWN SWEEPINGS), 


1. The amount of refuse per head is greater in bulk in Indian cities 
than in European cities. 

2. The refuse is lighter in the dry season but decomposes more 
rapidly. 

3. Refuse should be removed twice a day in India. 

4. It should be disposed of as quickly as possible. 

5. The amount per annum per head of the 'population in large cities 
in India is about 7 ewt. 

6. The custom is for the people to throw all refuse on to the streets 
or passages; this should be prevented by notices and prosecutions. 

7. Sanitary dust bins should be provided for compounds ; and boxes 
or baskets for each floor of the house occupied by the poorer 
classes. 

8. The refuse when collected should be taken to the place of disposal 
at once. 

0. Each district should be divided up into areas, with Inspector 
Mukadam and gang of coolies; all oarfcs should have covers. 

10. The work should he regularly checked,—trips marked at the depot. 

11. The refuse, if disposed of by reclaiming waste land, should be cover¬ 
ed over at onoe with 6 inches of dry earth. 

12. The reclamation ground should be well away from inhabited houses. 

13. Sprinkling the refuse with pesterine will prevent the breeding cf 
flies. 

14. Land thus reclaimed should be cultivated at a profit 

15. Destruction of refuse by incinerator is the best and cheapest 
method of disposal. 
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16. To calculate the number of carts, bullocks and labour staff neces¬ 
sary, the following data will be required;— 

The population, amount of refuse to be destroyed, distance to 
place of disposal. 


17. A cart drawn by a pair of bullocks will carry about 10 c.wts. of 
refuse, can make 4 trips of 3 miles each in one working day. 

18. One destructor cell will destroy 8—10 tons of refuse in 24 hours. 

19. A population of 50,000 persons will produce domestic refuse at the 
rate of 40 tons a day. 

20. A fouT-cell destructor capable of destroying this amount of refuse 
will cost £5,000 to £6,000. 

Note .—The sanitary disposal of refuse and the waste products of 
civilization is of the utmost importance as on this the standard or 
public health largely depends. 

Attention has of late however been directed to the utilisation of such 
material as a fertiliser or a fuel. 


House and town refuse is not now regarded as a waste product to be 
got rid of but is recognised as an article possessing valuable fertilizing 
properties when suitably treated. \ 


The treatment consists in passing the refuse through what is known 
as a lightning crusher or lightning dust mcinipvlntor which is a centrifu¬ 
gal-force disintegrator, pulveriser, and mixer combined. The crusher 
occupies little space, requires relatively small horse-power to drive and 
works almost noiselessly. 

The manipulator consists essentially of a series of steel hammers 
attached to heavy discs which act as fly wheels and turn at a speed of 
about 1,000 revolutions per minute. The material to be treated falls 
through a hopper into the chamber in which the hammers revolve and is 
at once dashed with great force against a breaking block of special alloy 
steel, the material receiving about 4,000 strokes from an aggregate weight 
of over 70 tons per minute, the final disintegration being effected by 
' trituration between the hammers and the grinding plate. When the 
material is reduced to a proper degree of fineness it drops through screen 
on to a chute aud thence to a railway wagon when levels permit or i a 
removed by means of a sloping conveyor or an elevator. 

Little sorting or picking of the refuse is required. No dust, nor nuisance 
of any kind is developed during the process of transformation from refuse 
to manure. 
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The transferred rofuso occupies oni;-' two-thirds of tire space ci the 
crude material. 

The new fertiliser has been named 4 ‘ humic. 11 In appearance it is like* 
a line black powder and has a slightly pleasant smell* 

Mr. Mackison, the Chief Engineer of the Bombay Municipality* is now 
arranging to instal four of these crushers near Oarnao Bridge. The cost 
of 4 dust manipulators complete will b about Bs. 42,0..);) (pro. tvar price 

The driving power required is about 20 B. H, P. for e<teh machine. 




CHAPTER III. 

Collection, Removal ani> Disposal of Sewage.* 

The subject of the collection, removal and disposal of 
sewage in India is one of the most important the sanitary 
official has to deal with, as well as the most difficult. No 
matter whether the place involved is a village or a growing 
town or a large city, the all-pervading presence of the subject 
crops up at every turn. 

The effect on public health of the present system is 
enormous, beginning with the persistent smell of faecal 
matter, human and animal, in and around the houses, up to 
the pollution of the food or water supply of a large town, or 
the transference of disease by “ carriers.” 

To place the collection and disposal of human and animal 
excrement under proper control is one of the first princi¬ 
ples of practical sanitation in India. It means a reduction 
in the sickness-rate, reduction in the mortality and an 
improvement in the condition of the people, morally, physi¬ 
cally and hygienically. 

Badly constructed trenches and want of supervision in 
mofussil towns mean the propagation of disease by the dis¬ 
semination of germs and parasites, by flies and dust reaching 
the person, his food, milk or water; dogs contract and convey 
intestinal worms to cattle, sheep, goats, pigs and fowls, and 
thus to the human being, and while the sun has a drying and 
disinfecting power, the high winds disseminate the germ¬ 
laden dust. The majority of towns in India suffer from a 
form of Dysenteric Diarrhoea due to this pollution of food 
or water. 

Coming to towns which are drained or partially drained > 
but where only few of the houses are connected, as is the case 
in the majority of towns in India, the sickness caused by the 

* A glossary of technical terms is added at the close of the Chapter. 
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existing system is impossible to estimate. The open drains 
receive the contents of the overflowing receptacles, the semi¬ 
fluid matter percolates through the soil or lies in the open 
drain and forms a breeding and feeding ground for flies, rats, 
mosquitoes and vermin. Even in houses, where the water- 
closet exists, it is the custom for the same sweeper to attend 
to many houses either to flush the water-closet or wash the 
seat and bath. This is done with the same brush or cloth 
in several houses and it is easy to imagine the possibility of 
disease being spread in this way. 

Any attempt at improving the sanitation of a growing 
town or city will never succeed unless the collection, 
removal and disposal of night-soil is dealt with in the strictest 
and most practical manner: the collection of the excreta 
at regular intervals in a systematic way and the disposal 
either by proper trenching, incinerator, or a suitable system 
of drainage. 

In another chapter, the measures to be adopted in camps 
and fairs are described. 

Amount of Excreta and Collection. 

Mr. Fawcus’ experiments on Bengali prisoners give an 
average bowel excretion of 12 ounces or *75 lb. due to the 
large bulk of vegetable diet eaten by Hindus, This is con¬ 
firmed by the observations of Dr. Hewlett in Bombay. The 
volume is due to the proportion of water it contains. In 
addition to this there is 40 ounces of urine, and the ablution 
water in a Hindu population, which must be added, is esti¬ 
mated at 40 ounces. 

In Bombay, in those parts where the houses are not on the 
water-closet system, 2 lbs. per head per day for each adult 
and 1 lb. for children is the amount of excreta estimated to 
be actually removed, inclusive of urine and part of the ablu¬ 
tion water in the native population ; 30 per cent, of the urine 
and ablution water and faeces passes off into the drain, and 
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aiinot be collected and soaks away owing to defects in 
the drain and pipes. 

Fresh fecal matter from healthy persons, living on a mix¬ 
ed diet, has an acid re-action when mixed with urine, and 
this it retains for a considerable time ; it then becomes alka¬ 
line from ammonia. If free from mine, it usually decomposes 
slowly and in hot weather often dries on the. surface, and sub¬ 
sequently changes but little (in England) for some time. In 
India, it is reduced to powder by the alternate action of sun 
and dew, and falls into the ground or is dispersed by the 
wind. 

An adult male, living on a mixed diet of animal and vege- 
able food, passes 4 ozs. by weight, of solid and 50 ozs. of 
fluid excreta daily, 

A daily average for a mixed population of men and women 
and children, on a diet of animal and vegetable food, may be 
taken as 2i ozs. solid and 40 ozs. urine. 

Taking an average of the analyses of the various autho¬ 
rities, we find that the solid and fluid excrements of an aver¬ 
age individual, of all nations, sexes and ages, contain the 
following percentages of ingredients :— 

Analysis of Excrements (Krepp). 
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Ingredients. 



j Faeces. 

j Urine. 

Water 




75 0 

93-99 

Organic substances 



,. 

' 12-2 

4-15 

Nitrogen 




1 H 

1-42 

Phosphoric Acid 




LOB 

0-24 

Potash 




0*20 

0*20 

Insoluble Silica 



* 1 

1 • 48 


Oxide of Iron .. 




0*54 


Lime 



.’‘1 

L 72 


Magnesia 




1 *55 


Sulphuric Acid 



.. i 

4*27 


Soda 




0-31 


Chloride of Sodium 

•• 


.. 

0*18 





Total .. | 

100*00 

100-00 
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Nitrogen or ammonia in feces, 170; in urine, 1*73; 
phosphoric acid or phosphate of lime in feces, 2*30 ; in urine, 
0*52. 

In the case of an average individual, the annual produce 
of the four principal ingredients in the above Table is as 
follows:— 



' Pseces. 

Urine. 

Total. 

1 

[ Value, 





Shil¬ 


Pound. 

Pounds. 

Pounds. 

lings. 

Ammonia (Nitrogen).. 

] -40 

9*38 

10*87 

. 7*3 

Phosphate of Lime (Phosphoric 





Acid) 

2 • 00 

2*80 

4*80 

1*7 

Potash 

0*25 

1*08 

1*33 | 

0*7 

Organic substances .. 

10*51 

22*49 

33*10 

0*7 

Total. .. 

14*25 

35*75 

50 00 

i 10*0 


The fertilising value of excreta per annum per head of 
the population living on a mixed diet is stated to be equal 
to raising as much grain as 75 lbs. of guano, and equal to 
increasing the yield of grain by 3*21 bushels per acre in addi¬ 
tion to what the land would yield without manure. 


Bombay. 


Bombay is the most sewered city in the East, that is to 
say, it has more sewers and more houses connected to the 
sower and more water-closets. 

At the same time there are thousands of houses with the 
old privy basket system; the basket is emptied twice daily 
and the contents discharged into the sewer at the pail depot. 
Between rows of houses a narrow sweeper’s passage exists 
ranging from 1 foot to 5 feet wide. Houses of four and five 
stories abut on these passages, the living rooms opening on to 
them. The only ventilation many of the rooms have is from 
the filthy passages. 

In Bombay, for conservancy purposes, 2 lbs. per head per 
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$A s the amount of night-soil and urine estimated to be 
enioved from the houses where privy receptacles are used, 
inclusive ot* ablution water and urine, much of the latter 
escaping into the open drains. 

The halalkhor or sweeper or bhangi is an institution of 
tropical climates. 

In sewered towns, where water-closets are not general 
and where the houses are not all connected with the sewer, 
the night-soil is collected by the halalkhor man or woman, 



sweeper's gullv with basket privies and open drains. 


from the privy receptacle, outside or inside the house, situ¬ 
ated chiefly in a passage between two houses; it may be 
a commode in a bungalow or a public latrine in the street. 
Til- privy receptacle is made of basket work or iron and 
holds about 15 lbs. of excreta. 

The halalkhor basket holds roughly about 40 lbs. and 
when full is carried on the head some distance, varying from 
a few r yards to a mile or more, and there deposited in the 
depot connected with the sewers. The number of trips made 
by the halalkhor varies with the distance he has to travel 
to the depot. 
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In streets, where the houses are close together, one in 
can collect and convey the contents of 30 privy receptacles; 
3 receptacles go to a basket load. One receptacle may have 
to receive the excreta from 4 or 5 seats, according to the 
height and nature of the house, as the seats are placed one 
above the other in buildings of 4 and 5 stories, and I seat 
is considered sufficient for 20 persons. In Bombay it is 
found that one man can make 8 trips of i a mile each way, 
between 6 and 9 a.m. and 3 and 4 p.m. carrying 40 lbs. 
of night-soil, the work being estimated thus :— 

In a temperate climate an average day’s work is calculated 
to be 300 foot-tons. 

A man weighing 150 lbs. and walking 17 miles on a level 
road at 3 miles an hour does 300 foot-tons. 

A halalkhor weighing 120 lbs. carrying 40 lbs. on Jus 
head, and making 8 trips in the morning and afternoon of 
| a mile per trip, would do about 150 foot-to ns. 

Let \V= weight of man. 

WI=weight carried. 

D=thc distance walked in feet. 

C== co-efficient of traction at 3 radcs an hour. 

Then (W+WI) X I> 

-X C Foot-tons of work done. 

2,240 
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One man can thus remove the contents of 30 receptacles 
making 8 trips of | a mile equal to 320 lbs., or the excreta 
from 80 persons in 3 hours, or 160 persons in a day’s work. 

The receptacle is placed on the ground-level, in a trap 
or compartment. (See figure on preceding page.) 

The sweepers or halalkhors number about 2,200 men 
and women in Bombay City. The labour staff of the Health 
Department all told number 8,000. They muster at 5-30 a.m. 
and go round their beats collecting the night-soil, which 
they convey in baskets on their heads to the various depots. 
If their work is not supervised and checked, they will scamp 
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bv making false trips or depositing the night-soil 
iirrhe open drain. That the system is one of the greatest 
evils in the City cannot be denied. It costs in wages alone 
about Rs. 11,66,628 per annum without the cost of 
housing them. 

The halalkhor. after 5-30 a.m. muster, takes his basket 
to his respective beat and loads it from the privy recep¬ 
tacle, which is made of basket-work, or iron in some cases. 
Immediately after emptying the receptacle, the privy trap 
is washed down, if water is available, or swept out with a 


broom. In the afternoon the same practice is gone through. 
The loaded basket is taken to the nearest pail depot, where 
the, contents are discharged into the hopper connected with 
the sewer and the waste washed out, and another trip made : 
the trip being marked, in a book kept for the purpose, by 
the trip-marker. Sulphur is kept burning at these depots. 

In towns and districts which are not sewered, the same 
procedure is gone through, carts being the receptacles which 
convey the night-soil to the trenching ground, 

(1) The capacity of a cesspool cart is 32 cubic feet, A 
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cart will hold 200 gallons of cesspool water, or between 17 
and 18 cwt. * 

(2) The average number of trips made by cesspool carts 
in districts is three for the whole day. 

(3) As a rule there is one driver and one cart filler for 
each cart. 

(4) The average distance each cart travels is nine miles 
a day. 

(5) Hours of work are from 5-30 a.m. to 10 a.ra., and 2 
to 4 p.m. There is a certain number of carts employed 
at night between 7 and 11 p.m. 

(6) On an average there are 25 privy cesspools to each 
cart and the average capacity of each cesspool is 20 cubic 
feet, but they vary according to the district. 

In actual practice each cesspool is emptied every 3 days. 

(7) The cost of repairs and maintenance and cartmen’s 
wages and of bullocks, per mensem, is as follows : — 

(a) Repairs and maintenance : Rs. 10 per month per cart- 
lb) Men’s w ages : driver Rs. 24 and filler Re. 23-8 each 
per mensem. 


(c) Bullocks : feeding and shoeing Rs. 40 and Rs. 5 
per pair per mensem, respectively. 

In Bombay the Halalkor Tax levied comes under four 
heads, as follows :— 

(a) Ordinary Halakhor Tax, based on a 3 per cent, 
net valuation of the building or property. 

(b) Special Halalkhor Tax for mills at Re. 1 per head 

per annum on the number of employes in the mill 
or factory. 

(c) Special Halalkhor Tax on Government, Port Trust 

and Railway properties, also hotels, messes and 
clubs, as the Commissioner may direct. The tax 
in these cases is calculated and levied according to 
the Standing Committee's Resolution No. 3110 
of 16th July 1919. 
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by their officials are charged the same as (c) but 8*6 
per cent, reduction is allowed for casual vacancies. 

In all the above cases, reference is made to the Health 
Department in the case of ordinary service, in regard to ren 
dering and discontinuing service. The same is the case with 
the mills ; the proprietors send in a return, every six months, 
of the number of their employes, and the tax is levied 
accordingly. In the last two cases, the Health Department 
gives details of service rendered and charges to be levied. 
These figures are checked by the Municipal Commissioner 
and the tax then recovered by the Assessment Department. 

In Bombay the following general standard is laid down 
for the provision of water closets or privies : — 

In Dwelling Houses .—One .seat of V\ r . C. for every 5 rooms 
occupied as separate tenements. 

In Cinemas . — One seat of W. C. for every 400 persons 
or less and one seat of urinal for every 200 persons 


or less. 


In Theatres —One seat of W. C. for every 200 persons 
or less and one urinal for every 200 persons or less. 
One "seat should be reserved for females. 

The requirements in London are :— 

In Dwelling Houses .—One W. C. for 12 persons. 

In Workshops .—One W. C. for 25 persons upt-o the 
first 100 and after that one for every 40. The 
workshop regulations take into account the fact 
that workers also use the W. C. in their homes. 


The Trenching of Night-soil. 


When properly carried out, the conversion of fresh night- 
soil into manure by bmying it in trenches is one of the best 
systems known in India for small communities. When¬ 
ever it is tried, the manure finds a ready sale. 


The soil for effective trenching should be loamy and porous 
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/and fairly well drained, and the section and depth of 
trench must be of such dimensions as shall allow the process 
to be carried out without nuisance. Trenches vary from 
2 feet deep and 2 feet wide. A mean of the two is preferable, 
18 inches wide and 18 inches deep, which allows of 
cultivation and prevents the breeding of flies and the action 
of the wind. 

The dimensions will vary with the quality of the soil. The 
temperatures of the air and of the ground are favourable 
to the changes that take place during the process of conversion, 
and land that has been used for a period for trenching has 
its productiveness greatly increased. 

Trenching is best suited for localities with a moderate 
rainfall, as the process of sewage removal will admit of no 
interruption. 

At Nasik, the night-soil of the town (containing 33,463 
inhabitants) is trenched in loamy soil in a manner that is 
both effective and profitable. The trenches are made about 
18 inches wide and 18 inches deep, and of any desired length . 
They receive 12 inches of sewage, and are then covered up 
with earth. After a period of two or three weeks, the sewage 
is removed with part of the earth which it has saturated 
and placed in a depet for sale. It has now no offensive 
smell, and is readily purchased and used by cultivators- 
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The Nasik System. 

The Nasik system of pitting night-soil, as described by 
Lieut.-Col. Marjoribanks, is carried out as follows :— 

Briefly, this consists of its disposal in crude and liquid 
form into a regular system of pits. The pits are covered 
with a layer of cutchra only, which forms an efficient air 
and fly seal. The method can be applied all the year round. 
Heavy rain does not interfere with the management of a 
system which treats night-soil to start with as a liquid. 
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year or so the contents of the pits dried and ripened 
ery like ordinary earth in appearance and are in de¬ 
mand by cultivators. 

At Poona, with a population of 117,256, the night-soil 
is collected in carts and trenched in the suburbs, in a manner 
similar to that in vogue at Nasik. During the process of 
burying, it is mixed with ashes resulting from the burning 
of cutekra. 
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Trenching as carried on by digging pits is one of the worst 
methods of disposal of sewage. The urine and faecal matter 
from public latrines and from depots of night-soil, carried by 
scavengers from private houses, are transported mjjroall tank 
carts of 12 cubic feet capacity to pits dug iii the suburbs, 
of the town on cultivable land. The pits are about 20 feet 
square and 4 feet deep, and are filled up with the liquid 
night-soil, which is left to hoat up and ferment in the sun. 
If the ground is of clay, there is very little combination 
between it and the sewage, which putrefies so freely as to 
be covered like beer with a head of foam, due to the gas 
bubbles rising through it. 

The stench is indescribable. The residue, when dry, is. 
sold to cultivators as poudrette, the greater part of its ferti¬ 
lising power being lost in the gases of decomposition. 

The trenches should not be located to windward of the 
town, and should not be within 300 yards of dwelling houses, 
tanks, or wells. 

Major Harris, Sanitary Commissioner, United 

Provinces, gave an excellent description of the various me¬ 
thods of night-soil disposal and its association with fly breed¬ 
ing, at the All-India Sanitary Conference at Madras, 1912. 

To choose the best method, much depends on the site, 
surroundings and soil, the chief object being transforming 
the night-soil as rapidly as possible into manure or utilising 
the land so treated for cultivation, with the minimum risk 
of fly breeding. 
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The various methods of night-soil disposal are 
1. By separate septic tank installation for each latrine. 

IL By incinerators. 

IIL The Thornhill system. 

IV. The pitting system. 

V. The shallow trenching system. 

VI. The 2 feet deep trenching system. 

VII. The method in small villages of deposition of excreta 
in the neighbouring fields. 

VIII. The absorption or filter trench system, with removal 
of excreta to trenches. 

IX. And, in addition, the methods in vogue at fairs:— 

(a) The shallow pan system with removal of the solids 
to trenches. 

(b) Defecation in open courtyard without pans, but 

with a removal of the solids to trenches. 

(e) In firm soil the shallow trench, 9 inches wide, 1 foot 
6 inches deep, into which defecation is direct. 
(d) In sandy, loose soil the deep trench, into which the 
dejecta fall direct, but in which boards with sup¬ 
porting cross beams are placed to protect the edges 
of the trench from falling in by the weight of the 
user. 


1. In the first system, the installation is easy to work 
but the initial expense is large and the effluent is 
unfit to run into small streams and should be treated 
on land. 

2. In incinerators we have an excellent method of dis¬ 
posal in towns, or parts of towns, where horse litter 
is obtainable or where the rubbish is of an inflammable 
character. 

The objections to the general use of incinerators are— 

(а) That the rubbish in civil stations is usually of such 
a character that it will not burn well. 

(б) That it is usually damp and in the rains very wet 
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and requires long storage. 

(c) That constant supervision is required. 

(d) That no income accrues to the Municipality from 
the sale of rubbish and night-soil, although the ex¬ 
penses of cartage are diminished. 

(e) The smell of incinerators. 

The Thornhill system is the best method of earth 
disposal and does not lead to the breeding of flies 


provided supervision is constant. 

4. The pitting system is carried out in several ways. 
The most successful is by carrying the night-soil to 


pits in the fields of cultivators outside Municipal limits. 


Another pitting method that is used is to fill up large 
(> feet deep pits with soild night-soil, which is removed from 
the private latrines of the towns. When these pits are open¬ 
ed, the stench is unbearable and fly larvae are found to 
abound. 


5. The shallow trenching system is carried out by plac¬ 
ing the night-soil in trenches 9 inches deep and about 
9 inches wide. 


(1) A common method of disposal of night-soil in Muni¬ 
cipalities is by trenching it in suitable trenches, and subse¬ 
quently disposing of it to cultivators after it has remained 
a sufficient length of time in the ground. Trenches should be 
2 feet broad and not more than 2 feet deep. A depth of 
18 inches would be better, but economy generally demands 
the greater depth, which should however never be exceeded. 
These trenches should be dug in straight, parallel lines, 2 feet 
apart from one another. Night-soil to the depth of 1 foot 
should be placed in them and the trenches then filled in with 
all earth taken out. They should, therefore, present the 
appearance of lines of mounds, the elevations indicating 
the site of the trenches. The earth will in a few months 
subside to the general ground level. Filth, thus trenched, 
will usually be resolved into harmless products after some 
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six months 5 burial, but inasmuch: as the rapidity with which 
such changes are effected depends largely upon the charac¬ 
ter of the soil, it is desirable in every case to ascertain, by 
an experimental excavation, whether the contents of a trench 
are dry and inodorous before the same are sold to cultivators 
and others. 

The land taken up for trenching should be loamy or allu¬ 
vial. Sandy soil should not be used for the purpostV A 
site once trenched should not be used for more than one 
year, or at the outside two years. After this time there will 
be no earth left to fill up the trenches over the night-soil 
deposited in them. The site should then be levelled and a 
few crops taken off it, when it can again be trenched. Urine 
is also best disposed of by trenching in a similar way. 

(2) A second method is to trench as already described 
and then take a succession of exhausting crops off the land, 
such as vegetables, maize, tobacco, etc. Land thus treated 
can be trenched every year if the cultivation be complete 
and constant. The method, however, is not one which Muni¬ 
cipalities are likely to adopt. 

(3) The first object of course is to dispose of all impuri¬ 
ties in a sanitary manner, so that the health of the community 
may be maintained. The various methods of doing this 
have been described above. In many cases, however, there 
is no sale for the resulting manure and thus it becomes lost. 
It should be the endeavour to utilize the manure thus, by 
taking up land where this is possible, and trenching on the 
shallow system and cropping with exhausting crops, as 
potatoes and tobacco. This system was introduced by Col. 
Thornhill at Bareilly and consists in digging trenches 16'X 5' 

>; 1' with 6 inches between each trench and 6 inches between 
each line of trenches. The soil removed is thoroughly pul¬ 
verized. an essential point, and 2 inches is returned to the 
trench into which the contents o' one or two night-soil carts 
are tipped. If the night-soil is mixed with earth, the whole 
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ofthe, remaining earth need not be returned. A depth of 
[ foot is necessary, as otherwise flies breed out in large quanti¬ 
ties. Land so trenched does not require manuring again, 
usually till the fourth year. 

In Cantonments a wet system of treatment has been tried. 
This consists of adding perchloride of mercury 1 to 500 
or creool, advocated by the late Lt.-Col. W. Morris, R.A.M.C.. 
of Cawnpore ; the. theory being the killing of the bacilli in 
the faeces and urine and subsequent disposal by incinerators. 

Evolution of the Water-Closet. 


The forms of privies and latrines commonly used may be 
classified into dry pattern and water-carriage. 

In India there is no dry earth system as known in Europ¬ 
ean cities ; it is rare to find outside Military Cantonments 
any form of privy in which dry earth or ashes are added to 
the excreta before removal. 

In practice this method is found successful in public 
institutions where there is no sewage system. The important 
question is the addition of dried earth, 1 lb., each time the pail 
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is used. In drying, the earth should not be heated so as 
to destroy nitrifying organisms which disintegrate the night- 
soil or humify it. The material must be tolerably dry. The 
action is aerobic. 

The commonest method of getting rid of night-soil is that 
adopted by the inhabitants of villages and towns, who use 
the open fields or, at a sea-side place, the sea-shore. 

Trenches are cut in the ground into which earth is thrown 
after use. 

The next step is the stone or earthen squat seat with or 
without a receptacle. 

An improvement on this is the cemented platform on which 
the person squats, the urine and faeces being discharged on 
to a sloping shoot of iron or cement or glazed earthenware 
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into a receptacle. Various patterns of these are on the 
market and much improvement has been made in them of 
late. 

The receptacle may be of basket work, iron or earthen¬ 
ware. 

It is the custom for the majority of natives of India to 
use ablution water and this adds to the quantity of matter 
to be removed. 

Forms of seats and receptacles have been designed to 
separate the liquid, from soild matter ; this is desirable but 
rarely carried out. Faeces and urine combined decompose 
more readily than when separated. 

The objects to be attained in providing privy accommoda¬ 
tion in places where sewers do not exist are :— 

1. Position of latrines should be away from the build¬ 
ings and to the lee-ward side. 

2, Impervious floor and wall and seat on platform of 
impervious material. 
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Water-tight receptacles capable of holding the daily 
excreta of the household. 

Facility of removal of contents once a dav at least. 


Indian Privy 
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5. Ventilation of the privy. 

6. Cleansing and disinfecting of receptacles. 

In sewered towns where the latrines are not connected with 
the sewer, receptacles have to be provided and the contents 
removed to pail depots by hand or carts. 

The essence of practical sanitation in all countries is the 
immediate removal of all waste products. This should he 
more particularly the case in tropical countries, where 
decomposition sets in more rapidly. 

In towns where the houses are built of two or more stories 
the privy system is one of the most insanitary features of 
Indian life. In Bombay there are hundreds of houses in 
which privy seats are placed one above the other at one 
end of a dark passage within the building. The platform 
or seat is made of cement or stone or glazed earthenware 
discharging into an iron, earthen or stone shaft common to 
all the privies on the several floors. The excreta of all the 
tenants, numbering many hundreds of persons in some of the 
ehawls, are discharged into the shaft to drop into a small 
receptacle 30 to 00 feet below. The receptacle is placed in a 
small square trap with a door, the contents solid and liquid 
overflow into the open drain between the rows of houses 
and are removed twice daily by the halalkhors. (Sue plate.) 
The shaft becomes coated with filth and the stench from 
the privy, which is often close to a living or cook room 
is very objectionable. The presence of the decomposing 
filth and water attracting flies and mosquitoes is a serious 
danger to health, apart from the constant foul smell and 
pollution of the air of the rooms. 

To remedy this, when accommodation cannot for some 
reason be made on the full flushing system, an intermediate 
water carriage system was designed by Mr. 0. C. James, late 
Drainage Engineer, Bombay Municipality, and improv'd 
modifications of this pattern are now being adopted. 

The best, form of intermediate water carriage closet is 
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one with the soil pipe of glazed earthenware or iron coat¬ 
ed with BarfPs material or lead. The seat and basin are of 
glazed earthenware, marble, tiles, cement or glass with a 
sharp slope to the soil pipe. The ablution water and faeces 
and urine are then discharged directly into the soil pipe. 
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e water-closet is placed close to the nahani or bathing 
place, the waste water from which flows into the basin. The 
soil pipe is carried up 5 feet above the eaves of the neigh¬ 
bouring houses ; it discharges over a receptacle made of 
cement or glazed earthenware connected with the house 
drains, at the junction, of which an inspection chamber is 
placed with a trap between the house and sewer. A 10-gallon 
automatic flushing tank is placed at the head of the house 
drain. No sewer air can then enter the house. While this 
is an improvement on the old form of privy, it is not free from 
objections. 

The objectionable custom of removing the excreta by 
hand from the receptacle below” is done away with. No 
night-soil remains for hours together polluting the air and 
making a breeding place for flies and vermin, and the sight 
oi the sweeper removing the basket of night-soil is avoided. 

The intermediate system is far from perfect and should 
never be adopted when the full flushing water-closet can be 
provided. 

The next step is the water-closet on the full flushing system. 

Much progress has been made in Bombay in this direction, 
as all new houses and all the newly built ehawls for the poorer 
classes ha ve now such accommodation and the public latrines 
are for the most part on the water carriage system. 


Comparison between a water-closet on the full flushing si/stem and the 
inter med late water - closet . 

In both cases the night-soil is discharged into the sewer. 


Full water-closet. 

The soil pipe is earned full bore 
above the eaves, and ventilates 
the house drain. 

The house drain is disconnected 
from the sewer by means of in¬ 
spection chamber and trap. 

At each water-closet seat there is 
a trap 


Intermediate water-closet. 

The soil pipe is carried up above 
the eaves and cut off from the 
receptacle below. 

The soil pipe is flushed by the ab- 
lution water and the waste from 
the nahanis and bathing places. 
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Full water-closets 

Sc wei air cannot get into the house 
if— 


(1) the traps are sealed ; 

(2) the inspection chamber is 
in order. 

The cisterns are filled at least once 
a day and the basins are flushed. 

No night-soil remains in the pan 
and Boil pipe if flushed. 


The advantage of this is that the 
night-soil is carried away imme¬ 
diately. 


The gullies or places between the 
houses are dry and the open 
drains do not receive night-soil. 


Z intermediate water-closet* 

No sewer air can get into the house 
but the smell from the fasces 
adhering to the pipe, if sufficient 
flushing is not adopted, will he a 
nuisance. 


The night-soil is discharged into a 
basin below on the ground level 
and is periodically flushed into 
the sewer through the house 
drain by a 15-gallon flushing 
tank discharging every 15 
minutes ; the basin is trapped. 

The advantage of this over the 
basket privy is that the night- 
soil is removed by water car¬ 
riage into the sower and not by 
hand, though it is not all carried 
away at once and requires, in 
addition to the automatic flush¬ 
ing tank, a sweeper to clean and 
flush the basins. 

The smell from the decomposing 
filth of the privy seat and soil 
pipe is reduced, but unless the 
flushing is adequate and the soil 
pipe free from accumulation 
some smell is bound to remain. 
(See plate.) The advantages are 
that all the waste water is used 
to flush the soil, pipe and basin 
and the house drain, while the 
automatic flushing tank forms 
an additional flush. 


The argument that water-closets get out of order and 
are not suitable to Indians is over-done. A suitable form 
of water-closet with automatic flush and proper supervision 
is practicable in the majority of houses in large Indian towns. 

The objections urged against water-closets in Indian towns 
are owing to :— 
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1 Evolution of the 

Xyqi) the want- of constant supply of water, (2) the habits 
of the people, (3) the inefficiency of the sewers 
and (4) the cost. 


Without a proper supply of water, a water-closet connected 
with the sewer is undoubtedly not free from danger. But 
with a supply that is not on full pressure all the twenty-four 
hours, arrangements can be made to keep the water-closet 
properly supplied with water by providing suitable tanks and 
cisterns properly covered and fitted with automatic fittings 
and not directly connected with the water-closet. The size 
of the tanks necessary can be estimated by taking the census 
of the building, allowing for one. day’s supply and calculating 
5 gallons per head per day for water-closet purposes. 

Take a building of 100 rooms occupied by 4 persons each, 

400 persons require 2,000 gallons per day for water-closet 

alone. 

1 cubic foot of water is equal to O'25 gallons. 

Then 4 cisterns containing 500 gallons each placed on the 
highest part of the building would be sufficient, as each tank 
would measure 5' X4'x4' or 80 cubic feet-500 gallons. 

Cisterns .—Cisterns for supplying a water-closet should be 
separate from the storage tank and so constructed as not to 
deliver more than three gallons of water at a flush. They 
should be so made as to make it impossible for water to enter 
whilst the flush is taking place or whilst the pull is drawn 
down. They should be supplied with a ball tap and with a 

half-inch lead overflow or warning pipe. 

Every cistern to be used for the storage or reception of 
water should be made and at all times maintained absolutely 
water-tight, and supplied with a ball-tap which must remain 
tight under a pressure of 150 lbs. per square inch ; the tap 
should be fixed so as not to become submerged when the 
cistern is full. The level of the water in the cistern should be 
maintained at two inches below the overflow or warning pipe, 
which must discharge in a prominent position so as to 
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be easily seen by the Inspectors, and must on. no account be 
connected with a drain. Cisterns should be so covered in as 
to exclude dust and mosquitoes, and be fitted with a man¬ 
hole for cleansing purposes and be easy of access for inspection. 
The supply pipe should have a draw-off. tap, from which 
drinking water can be drawn before it enters the cistern. 
Cisterns should be of iron, slate or zinc, placed on the highest 
position of the building and protected from flies, rats and 
mosquitoes. No cisterns must be so placed that sewer gas 
can by any possibility have access to it. 

Ball-cocks ..-Where ball-cocks are employed, they must be 

controlled by a stop-tap and must, where a meter is fixed, be 
of the equilibrium type, similar to Kennedy’s No. E-106. 

Practical Application. 

It will be convenient at this point to discuss the applica¬ 
tion of these rules to the different classes of houses in cities 
and towns in India. 

Reference has already been made to the various forms of 
privy accommodation, and how the excreta and sullage water 
are removed to the sewer. In many parts of every city in 
India there are no sewers available and recourse must be had 
to cesspits for sullage water. Sullage water may be. described 
as the waste water from cook rooms, bath rooms and nahanis, 
which does not necessarily contain excreta, though in India 
it would be difficult to eliminate faecal matter as an ingredient 
of sullage. 

The classes of houses to be met with are— 

1. Those on European style with water-closets and baths 
and drained and connected with the sewer on the modern 
system, as already described. 

2. Bungalows with gardens occupied by Europeans or 
Indians. The waste water from baths and stables and 
kitchens discharges into drains and sewers; the servants 5 
water-closets are connected with the sewer, the tenants of the 
bungalows using commodes which are emptied by hand. 
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Indian houses with water-closets and bathing accom¬ 
modation separated from the houses, all connected with 
the sewer. 

4. Indian houses with nahanis inside the bouse, and the 
privy receptacle system, the contents being removed by 
hand; the waste water from bath, kitchen, nahani or mori 
or overflowing from the privy receptacle discharges into 
covered pipe drains in the gully or passage between the 
houses, And into the house drains and sewer. 

5. • Similar houses but where the sullage and overflow 
from the privy receptacle pass into an open drain and then 
into the house drains and sewer. 

6. Indian houses on the privy receptacle system with 
a cesspit, the sullage from the kitchen, nahani and bath dis¬ 
charging also into a cesspit. In this case the sullage water 
should be kept separate from the privy, and both cesspits 
should be emptied daily. 

The Municipal Act provides that where there is a sewer 
within 100 feet of the premises, the owner must connect his 
drain with the sewer. Where there is no sewer within 100 
feet, a cesspit must be provided into which the liquid from 
the privy receptacles and kitchen waste should discharge 
by means of a 4-inch pipe properly laid. 

The capacity of a cesspit for houses of this kind in India 
should be sufficient to hold 24 hours’ flow. The cesspit 
should be placed as far as possible from the dwellings, and 
ventilated with a 3-inch pipe, carried well above the highest 
window. The cesspit for privies should be separate from 
that for nahanis and should have a capacity of 3 cubic feet 
per privy seat, with a minimum of 10 cublic feet, and should 
be regularly emptied after 11 p.m. once in 24 hours. The 
cesspit should be constructed of brick laid on concrete and 
internally rendered with a A inch layer of cement and sand. 
Its walls should be brought up 6 inches above the surface 
of the ground, so that surface water should not be able to 
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enter it, and covered with an air-tight cover to prevent 
noxious odour. Cesspits for stillage water from bath rooms 
should be similarly constructed, and if the water is used in 
the garden, care should be taken to see that they are regularly 
emptied and properly covered, so as to prevent the breeding 
of mosquitoes. 

The cleansing of house drains, gullies and waste water pipes in Bombay . 
—The Health Department undertakes this work, instead of reporting 
choked drains to the Drainage Department, and a special staff is appoint¬ 
ed to carry it out under the control of the House Drain Inspectors. The 
work falls under the head of conservancy work, while at the same time 
it is an important part of the Sanitary Inspector’s work as it is intimately 
connected with the sanitary arrangements of houses, p, subject which the 
Sanitary Inspector is daily engaged on. All Sanitary Inspectors are 
expected to make it their duty to report on any defect in house drainage 
connections and assist the Drainage Inspectors. 

The duties of the House Drainage Inspectors and Sub-Inspectors are 
to supervise the cleansing of house drains arid waste water pipes, and 
the opening of the same to remove chokes when necessary, and to serve 
notices on the landlords and recover expenses. Their duties do not cease 
here, as, in order to prevent daily chokes in drains, gully traps and waste 
water pipes, constant supervision of all gullies and drains is required and 
this includes the work of the mukadums, halalkhors. sweepers, begnris, 
plungermen, and the throwing of kuchra from windows, and for this pur* 
pose they can call in the assistance of any of the Conservancy staff. The 
Bub-Inspectors and mukadams especially, must be made to understand 
that they are to pay particular attention to the gullies and the way they 
are cleaned and to report chokes. The Drainage Inspector and Sub- 
Inspector will have frequent opportunities of noticing how the work of the 
halalkhors and sweepers is done, as in preventing chokes in drains much 
depends on the way the work is carried out. 

The ordinary daily routine work is to inspect choked drains which have 
been reported and entered in the book kept at their office and start the 
work of removing chokes and to proceed cn a tour of inspection in their 
division. If the block cannot be removed at once, notice must be served 
on the owners. Any drains found choked are to be noted and cleaned 
and the name of the muk&dam of the particular section is to he taken 
down and entered in a book for reference, and inquiry made as to why the 
choke was not reported by him. When the house drain is free and the 
block occurs in the street connection, immediate notice is to be sont to 
the nearest Drainage Department office and confirmed afterwards by 
written intimation, copies of w r hich should be kept in the usual way. All 
reports of choked or defective drains should be sent at once to the Inspec- 
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office, entered in a. book and attended to daily by the House Brain 
Inspector. The Chief Inspector must see this hook daily, sign it and 
send it to the Conservancy Superintendent. 

Books of Notices under Sections 260 and 257 are supplied to each 
Assistant Health Officer and notice under Section 260 must be sent to the 
Commissioner for signature when required. 

Public Latrines and Sanitary Conveniences. 

The Municipal Acts in force in India, lay down that the 
sanitary authority (see Section 252, Bombay Municipal 
Act) shall provide and maintain, in convenient situations, 
and on sites vesting in the Corporation, water-closets, latrines, 
privies and urinals, and other similar conveniences for public 
accommod ation. 

~ OSAWFQRD SYSTEM LaTRINF.S — 


Sl 


It devolves on the Health Department, as a rule, to advise 
on the number, site, capacity and form of public conveniences, 
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^aad in doing this the following points have to be considered 

In very few cities in India is it possible to have a latrine 
for every house?. 

The Act empowers the sanitary authority to insist on 
the provision of privy accommodation for each house. The 
Bombay and Calcutta Municipal Acts do so, and the Public 
Health Act, England (1875), but with, modifications. For 
example, if the privy accommodation, already provided, is 
common to several houses and is sufficient, or if there is 
sufficient Municipal accommodation available in the neigh¬ 
bourhood, the sanitary authority need not insist on separate 
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for each house. These circumstances then 
be considered, and to meet the requirements of 
it will be necessary to decide what Municipal public 
accommodation is required for different localities— 

1. Where no drains and sewers are available and the 
night-soil has to be carried to a trenching ground. 

2. Where sewers are available but water is not sufficient 
for a constant supply at full pressure, and the night-soil has 
to be carried to the pail depot. 

3. Where the water-closets can be on the full flushing 
system. 

Amongst the poorer classes, in mill districts, docks and 
localities occupied by daily labourers, the houses are pro¬ 
vided with latrines common to two or more. Mills and 
factories must provide latrines in some form or other. 


~ COMBINED UNPERGRQUND..PUBLIC CONVENIENCES — 


The early hours of the morning, from 4 to 8, are the time 
when the latrines arc most used, and, as there will be a rush 
for the latrines in the compounds of the houses, public latrines 
wjll be in demand. A visit tQ a latrine will probably take 
4 minutes, therefore 15 persons can use one seat every hour 
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or 60 in the first 4 hours ; and on this basis, 15 seats will bo 
sufficient for a population of 1,000, because the whole popula¬ 
tion would not require to use them at the same time, but only 
those who cannot be accommodated at their houses or works. 
For large blocks of labourers’ dwellings, or mills or factories, 
more accommodation is required, and in Bombay it is usual 
to ask for 1 seat for every five rooms, or 20 persons, in a 
chawl, house or mill, and although there is no bye-law to that 
effect, it has been so long the custom that it is now recognised 
by architects and the Magistrates’ Courts. In the Factory 
Act, 1 seat for 50 persons is laid down, but this is not suffi¬ 
cient, unless on the water carriage system, even when separate 
urinals are provided. 


•^ 1 P^Oy_ED_jyyATER CARRIAGE LATRINES 
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Public- latrines and urinals should be provided at suitable 
places, for example, outside theatres, the neighbourhood of 
docks and railway stations, tram termiuii, buriul grounds 
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and markets, &c., stables and large blocks of dwellings. 

Public conveniences on the water carriage system should 
be tiled inside and paved outside for a distance of 6 feet all 
round,, and provision made for washing the surrounding 
pavement. 

No matter what accommodation is provided, fouling of 
the roads in the neighbourhood of latrines and urinals al ways 
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takes place in India The inside of urinals and latrines; 
is not only misused, but the outside as well. 

It is a very common thing to see in all the large cities 
in India, urinals without any screen in the most thickly 
populated streets, and although the question oi decency 

—Trough» Pattern Latrines -*—* 


Cross Section 


may not be so important m the mind of the uneducated 
Indian, there is no reason why this practice should be allowed. 
The reason why these screens are omitted is to prevent the 
convenience being misused. 

The principles underlying all regulations for sanitary 
fittings are the prevention of foul air or liquid escaping from 
the house drain or sewer into dwellings or open spaces close 
-to dwellings, and the through ventilation of soil pipes, drains 
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jewers. For this purpose strict regulations have been 



The bye-laws in force in the London County Council and 
in the Bombay Municipality are given below. 

It must be understood that the condition of the two Cities 
varies greatly. In India the building and drainage regula¬ 
tions arc not so complete as in England, though they arc gra¬ 
dually becoming so in Bombay and Calcutta. At the same 
time conditions exist, due to climate and the habits and cus* 
toms of the people and the water supply, which have to 
be competed against and a knowledge of these is necessary 
for the proper understanding of the regulations in force, 
u 
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The. rales as to how the water-closet should be fixed should 
not vary. 

The fittings of a completely fitted water-closet should 
be the same everywhere and the sketch given is of the most 
modern type, and the instructions as to connection the 
most up-to-date. 

To meet demands and to prevent nuisance, many modified 
forms of water-closet are adopted in India. 


JEN NINGS PA TENT CLOSE T Of THE CENTURY 


London County Council Requirements. 

[Extracts from By-laws made by the London County Council under the 
Public Health {London) Act. 1891.] 

Water-closets .—Every person who shall hereafter construct a water- 
closet shall construct it in such a position that ono of its sides at the least 
shall be an oxtemal wall which external wall shall abut immediately upon 
the street, or upon a yard, or garden, or open space of not less than 100 
square feet of superficial area, measured horizontally at a point below 
the level of the floor of such closet. He shall not construct any such water- 
closet so that it is approached directly from any room used for the 
purpose of human habitation, or used for the manufacture, preparation, 
or storage of food for man, or used as a factory, workshop or work-place. 
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jmfl construct such water-closet so that on any side on which it 
^(Mdabut on a room intended for human habitation, or used lor tlio manu¬ 
facture, preparation, 01 *storage of food for man. or used as a factory, work¬ 
shop or work-place, it shall be enclosed by a solid wall or partition of brick 
or other materials extending the entire height from the floor to the ceiling. 

He shall provide any such water-closet that is approached from the 
•external air with a floor of hard, smooth, impervious material, sloping 
to the door half -inch to the foot. 

He shall provide such water-closet with proper doors and fastenings. 

Every person who shall construct a water-closet in connection with, a 
building, whether the situation of such ^ater-closet be or be not within or 
partly within such building, shall construct in one of the walk of such 
water-closet which shall abut upon the public w ay, yard, garden, or open 
space, as provided by the preceding by-law, a window, of such, dimensions 
that an area of not less than two square feet, which may lx? the whole or 
part of such window, shall open directly into the external air. 

Ho shall, in addition to such window, ca,use such water-closet to be 
provided with adequate means of constant ventilation by at least one air 
brick built in an external wall of such water-closet or by an air shaft or 
by some other effectual method or appliance. 

Every person who shall construct a water-closet in connection with a 
building shall furnish such water-closet w ith a. cistern, of adequate capacity 
for the purpose of flushing, which shall be separate and distinct from any 
cistern used for drinking purposes and shall be so constructed, fitted and 
placed as to admit of the supply of water for use in such water-closet, so 
that there shall not be any direct communication between any service 
pipe upon the premises and any part of the apparatus of such water-closet 
other than such flushing cistern. 

Provided always that the foregoing requirements shall be deemed to be 
complied with in any case where the apparatus of a water-closet is con¬ 
nected for the purpose of flushing with a cistern of adequate capacity which 
is used solely for flushing water-closets or urinals. 

He shall construct or fix the pipe and union connecting such flushing 
cistern with the pan, basin or other receptacle with which such water- 
closet may be provided, so that such pipe and union shall not in any part 
have an internal diameter of less than one inch and a quarter. 

He shall furnish such water-closet with a suitable apparatus for th<i 
effectual application of water to the pan, basin or other receptacle with 
which such apparatus may be connected and used, and for the effectual 
flushing and cleaning of such pan, basin or other receptacle, and for the 
prompt and effectual removal therefrom and from the trap connected 
therewith of any solid or liquid filth which may from time to time be depo¬ 
sited therein. 

He Shall furnish such water-closet with a pan, basin or other suitable 
receptacle of non absorbent material and of such shape, of such capacity, 
and of such mode of construction as to receive and contain a sufficient 
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, m/!f of water and to allow all filth, which may from time to time he 

deposited in such pan, basin or receptacle, to fall free of the sides thereof 
and directly into the water received and contained in such pan, basin 
or receptacle. 

He shall not construct or fix under such pan, basin or receptacle any 
** container ” or other similar fitting. 

He shall construct or fix immediately beneath or in connection with such 
pan, basin or other suitable receptacle an efficient siphon trap, so cons¬ 
tructed that it shall at all times maintain a sufficient water seal between 
such pan, basin or other suitable receptacle and any drain or soil pipe in 
connection therewith. He shall not construct or fix in or in connection 
with the water-closet apparatus any D trap or other similar trap. 

Any person who shall provide a soil pipe in*oonnection with a new build¬ 
ing for the purpose of conveying to a sewer any solid or liquid oxcre- 
mental filth, or shall for that purpose construct a soil pipe in connection 
with an existing building shall, whenever practicable, cause such soil pipe 
to be situated outside such building, and shall construct such soil pipe in 
drawn lead or of heavy cast iron. Provided that in any case where it shall 
be necessary to construct such soil pipe within such building, he shall cons¬ 
truct such soil pipe in drawn h ad with proper wiped plumbers’ joints, 
and so as to bo easily accessible. 

Ho shall construct such soil pipe, whether inside or outside the building, 
«o that its weight, if the pipe be of lead, and its thickness and weight if the 
pipe be of iron, in proportion to its length and internal diameter, shall be— 


Lead. 

Iron . 

Diameter. 

Weight per 

10 ft. length 
not less th-an 

Thickness of 
metal not 
less tha a 

Weight per 6 ft. 
length (including 
socket and headed 
spigot or flanges , the 
socket not to he less 
than in. thick) rot 
less than 

1 

o 

3 

4 

i 

3J inches 

65 lbs. 

3/16 inch. 

48 lbs. 

4 

74 ,, 

3/10 ,, 

f> 4 „ 

5 

92 „ 

J „ 

69 ,. 

6 

110 ,, 

i 

1 

84 „ 


If he shall construct such soil pipe of cast iron with socket joints, he 
shall cause such joints to be not less than 2} inches in depth and to be made 
with molten lead properly caulked, and he shall also cause the annular 
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space for the lead in the case of 3i| inch and 4 inch pipes to be not lessklJnJI 
V inch in width, and in the case of 5 inch and 0 inch pipes to be not loss than 
im-.h m width. J( lie shall .construct such soil pipe with flange joints* 
he shall cause such joints to be securely bolted together with some suitable- 
insertion. 

He shall construct such soil pipe whether inside or outside the building, 
so that it shall not be connected with any rain-water pipe or with the waste 
of any bath, or of any sink other than that w r hich is provided for the re cep* 
or other exc re mental filth, and he shall construct ,uch 
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soil pipe so that there shall not be any trap in such soil pipe or between 
the soil pipe and any drain with wdiieh it is connected. 

He shall cause such soil pipe, whether inside or outside the building, 
to be circular and to have an internal diameter of not less than inches 
and to bo continued upwards without diminution of its diameter, and 
(except where unavoidable) without any bend or angle being formed in 
such soil pipe to such a height and in such a position as to afford, by means 
of the open end of such soil pipe, a safe outlet for foul air 
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ly person who shall connect a load soil pipe, waste pipe, ventilating 
'^prpe or drain communicating with the sewer shall insert between such 
lead soil pipe, waste pipe, ventilating pipe or trap, and such iron pipe 0 / 
drain, a flanged thimble of copper, brass, or other suitable alloy, and shall 
connect such lead soil pipe, waste pipe, ventilating pipe, or trap with such 
thimble by .means of a wiped or overcast metallic joint, and shall connect 
such thimble with such iron pipe or drain by means of a joint made with 
molten lead properly caulked; provided always that it shall be sufficient 
if he shall connect the lead soil pipe, was to pipe or ventilating pipe, or 
trap with the iron pipe or drain in an equally suitable and efficient manner. 
Any person who shall connect a stoneware or sc mi-vitrified ware trap 
or pipe with a lead soil pipe, waste pipe or trap communicating with a 
sewer, shall insert between such stoneware or semi-vitrified ware trap 
or pipe and such lead soil pipe, waste pipe or trap, a socket of copper, 
brass, or other suitable alloy, and shall insert such stoneware or seini- 
vitrified warn trap or pipe into such socket, making the joint with Portland 
cement, and shall connect such socket with the lead soil pipe, waste 
pipe, or trap by means of a wiped or overcast metallic joint; provided 
always that it shall be sufficient if he shall connect the stoneware or 
so mi-vitrified ware trap or pipe with the lead soil pipe, waste pipe, or trap, 
in an equally suitable and efficient manner. 

Any person who shall connect a lead soil pipe,, waste pipe, ventilating 
pip>, or trap with a stoneware or semi-vitrified ware pipe or drain com¬ 
municating with a sewer shall insert between such lead soil pipe, waste 
pipe or ventilating pipe, or trap and such stonew are or semi-vitrified ware 
pipe or drain, a flanged thimble of copper, brass, or other suitable alloy 
and shall connect fetch lead soil pipe, waste pips ventilating pipe, or trap 
with such thimble by means of a wiped or overcast metallic joint, and 
shall insert the flanged end of such thimble into a socket of such stoneware 
or semi-vitrified wtiie pipe or drain making the joint with Portland cement; 
provided always that it shall be sufficient if ho shall connect the lead soil 
pipe, waste pipe, ventilating pip©, or trap with the st-oneware or semi- 
vitrified warn pipe or drain in an equally suitable and efficient manner. 

Any person wffio shall connect an iron soil pipe, ventilating pipe or (rap 
with a stone ware or semi-vitrified ware pipe or drain eommurdcating with 
a sewer shall insert the beaded spigot end of such iron soil pipe, waste 
pipe, ventilating pipe, or trap into a socket of such stoneware or semi- 
vitrified ware pipe or drain making the joint w ith Portland cement; pro¬ 
vided always that it shall be sufficient if he shall connect the iron soil pipe, 
waste pipe, ventilating pipe, or trap with the stoneware or semi-vitrified 
ware pipe or drain in an equally suitable and efficient manner. 

Any person who shall connect a stoneware or semi-vitrified ware trap 
or pipe, with an iron soil pipe, waste pipe, trap or drain communicating 
with a sewer shall insert such stoneware or semi-vitrified ware trap or 
pipe into a socket of such iron soil pipe, waste pipe, trap or drain 
making the joint with Portland cement; provided always that it shall be 
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sufficient if he shall connect'the stoneware or semi-vitrified ware trap 
or pipe with the iron soil pipe, waste pipe or drain in an equally 
suitable and efficient? manner. 

Any person who shall construct any water-closet, the soil pipe of which 
shall communicate with any sewer and shall be in connection with any 
other water-closet, shall cause the trap of every such water-closet to be 
ventilated into the open air at a point as high as the top of the soil pipe 
or into the soil pipe at a point above the highest water-closet oonneeted 
with suoh soil pipe and so that the ventilating pipe shall have in all 
parts an. internal diameter of not less than 2 inche and shall be con¬ 
nected with the arm of the soil pipe or trap at a point not less than 3 and 
not more than 12 inches from the highest part of the trap and on that 
side of the water seal which is nearest to the soil. pipe. He shall caus e 


YENr/LATCD WASTE P!PF_ 
FROM RANGE OF LAVATORY 


BAS/NS (c 

show/ng 


A NTI-SYR* NONAGE fs>/p± 


the joint between the ventilating pipe and the arm of the soil pipe or 
the trap to be made in the direction of the flow. 

He shall construct such ventilating pipe in drawn lead or heavy cast iron. 
Provided that in any case where it shall be necessary to construct such 
ventilating pipe within a building he shall construct such ventilating pipe 
in draw n load. 

He shall construct such ventilating pipe, whether inside or outside a build¬ 
ing so that if the pipe be of lead its weight shall not be less than 25 lbs. per 
0 feet length. 

He shall in all cases cause the joints in and the connections to such 
ventilating pipe to be made in the same manner as if such ventilating pipe 
were a soil pipe. 

A person who shall erect a new building and shall construct in connection 
with such building a slop-sink or urinal constructed or adapted to be used 
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^ dy ■ mce * vin £ an y or licxtiid excreraental filth or conveyance to any 
S<J ’ shall construct or fix immediately beneath such slop-sink or urinal 

an oificient syphon trap, so constructed as to be capable of maintaining 
a water seal between such slop-sink or urinal and any drain, soil pipe or 
waste pipe in connection therewith. He shall not construct or fix in or in 
connection with such slop-sink or urinal any trap of the kind known as a 
boil-trap, a dip-trap or a D-trap, 



He shall, as regards the ventilation of the trap of such slop-sink or urinal 
and the construction of the waste pipe of such slop-sink or urinal, comply 
with all the requirements of the preceding by-iawt, which are applicable 
to the ventilation of the trap of a water-closet and the construction of a 
soil pipe, always provided that the internal diameter of the waste pipe of 
any such slop-sink or urinal shall not be less than 3 inches, and where 
the internal diameter of such w r aste pipe is 3 inches, the weight of such 
pipe of every 10 feet of length shall, if such waste pipe be constructed 
of lead, be not less than 60 lbs* and if such waste pipe be constructed of 
<*ast iron, the weight of such pipe of every 6 feet of length shall be not less 
than 40 lbs. 
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, The owner of any building shall, as respects such building, at alt times 
maintain in a proper state of repairs all pipes, drains, and other means of 
eo mm unicat in g with sewers and the trap and apparatus connected there, 
with. 
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■son who shall newly fit or fix any apparatus in connection with 
uter-closet existing shall, as regards such apparatus and its connection 
with any soil pipe or drain, comply with such of the requirements of the 
foregoing by-laws as Would he applicable to the apparatus so fitted or 
fixed if the water-closet were being newly constructed. 

There are special by-laws also in reference to outside closets, basement 
closets, earth closets, privies and cesspools. 

Every person who shall intend to construct any water-closet, earth 
closet, or privy, or to fit or fix in or in connection with any water-closet, 
earth closet or privy, any apparatus or any trap or soil pipe, shall, before 
executing any such works, give notice in writing to the clerk of the Sani¬ 
tary Authority. 

The occupier of any premises shall cause every water-closet belonging 
to such premises to be thoroughly cleansed from time to time as often as 
may be necessary for the purpose of keeping such water-closet in a cleanly 
condition. 

Provided that where two or more lodgers in a lodging-house are entitled 
to the use in common of any Water-closet, the landlord shall cause such 
water-closet to be cleansed as aforesaid : one closet to every twelve per¬ 
sons. 

The owner of any premises shall maintain in proper condition of repair 
every water-closet and the proper accessories thereof belonging to such 
premises. 


Penalties. 

Every person who shall offend against any of the fcy’egoing by-laws 
shall be liable for every such offence to a penalty of two pounds, and in 
the case of a continuing offence to a further penalty of forty shillings for 
each day after written notice of the offence. 


By-laws of the Bombay Municipality. 

Construction of Water-Closets and Privies, 

[Clause (a). Section 401]. 

5. Every person who shall construct a water-closet for use in connection 
with a dwelling-house shall comply with the following regulations :— 

(а) He shall cause such water-closet to be .separated from any rooms 

intended to be used for human habitation, by a dead wall which 
shall be lined internally to a height of six feet with a smooth, im¬ 
pervious, non-absorbent, coating of neat Portland cement not less 
than half an inch in thickness, or of glass, glazed tiles or polished 
marble. 

(б) He shall make, in one at least of the walls of such water-closet, 

a window of not less than 3 square feet superficial area opening 
upon an external open space. 


mm*. 
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(c) He shall cause the entrance to sueh water-closet to be through 

a lobby or bath-room haring at leant one window, or through a 
gallery which is entirely open to the outer air on one side. 

(d) He shall not construct any portion of such water-closet so as to 

bo within a distance of 3 feet from the boundary of the owner’s 
premises, provided that this rule shall not operate to prevent a 
water closet being constructed to abut on a street or service pass¬ 
age or open space intended to be permanently reserved as such. 


TYPE OF H0US E-CCKNECTI0M5 WI T H AN OP EN DRAIN -* 
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f>. Every person who shall construct a privy (including in this expres¬ 
sion a privy on the intermediate system) shall comply with the follow¬ 
ing regulations: — 

(a) Ho shall provide on each side of such privy, except the entrance 
side, an open space of at least 3 feet in width within the limits 
of the owner’s premises anu open to the sky. 

(b) He shall cause any entrance, gallery or communicating bridg e 
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to be at least 3 feet in width and open to the external air on both 
its sides and to bo shut off from any portion of any 'dwelling- 
house by a closely fitting door. 

(c) He shall make, in one at least of the walls of such privy, a window 

of not less than 3 square feet superficial area, opening upon an 
external open space. 

(d) He shall cause the walls of such privy to be lined internally with 

a smooth, impervious, non-absorbent coating of neat Portland 
cement not less than half an inch in thickness or of glass, glazed! 
tiles or polished marble to a height of not less than five feet of 
such, privy. 


Rules fob House axd Stable Drainage. 


Open Brain. ;* 

1. In no instance shall a drain interior to a building for the conveyance 
of the house-aullage to the street -sewer he an oj>en drain. 

2. Open drains shall be constructed according to the plans in the office 
of the Deputy Executive Engineer, Drainage Department. The Drainage 
Engineer shall have the option of allowing the open drain to be in the 
centre of a house-gully and without side walls. The bottom part or invert 
shall lie lined with a 4" half round stoneware channel, the remaining part 
of the drain being plastered with at least a V coating of cement and sand 
(1 to 1)trowelled to a smooth surface or with any other .impervious material. 

3. .At tho'end of the open drain a silt chamber 2' long by 7" wide, and 
12" deeper than the bed of the drain shall he constructed with a vertica l 
cast iron grating l'-G" from tho open drain the full size of the silt chamber. 
This shall discharge into a gully trap connected to an inspection chamber. 
(»See sketch.) 

4. The inspection chamber shall be not less than 3' long by 18" wide 
constructed of brick work laid on cement concrete and be internally plas¬ 
tered with a V coat of cement and sand (1 to 1). In the chamber a stone¬ 
ware channel with a half round S. W. invert shall ho formed of the width 
and full depth of the pipe drain. The walls shall be brought up to tho sur¬ 
face of the ground and covered with a cast iron air-tight cover and frame. 

5. The cover of an inspection chamber shall be of cast iron air-tight 
and fitted with a lip into a grooved frame. The cover and frame of an 
inspection chamber subject to wheel traffic shall be of cast-iron of heavy 
pattern. At the connection between the 6" pipe drain laid in the street 
by and at the expense of the Municipality and the drain constructed hv 
the owner, an inspection chamber shall be provided fitted with a 6" stone¬ 
ware intercepting sewer trap of approved pattern having a water seal 
not less than 2* and a 3" ventilating shaft in accordance with Buie 11. In 
all other respects tho inspection chamber shad be constructed in accordance 
with Rule 4. 


Ml Hisr/ty 
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0. All down-take pipes shall be ot cast iron, 3" in diameter and not less 
than thick. 

7. The connection between every nakani and the down-take pipe shall 
be by means of a 3" stoneware or 3" cast iron pipe. discharging 
into a cistern head. Naham traps may be used, but, if directly connect*<1 
to the waste water pipes, the latter shall lie extended above the roof in 
accordance with Rule II. 

8. In tho case of nahauis abutting on a street or road, the waste water 
pipes shall discharge into a s toco ware gully-trap by means of a stoneware 


TYPE OF HQU 5 E1 CONNECTIONS WITH A 6 PIPE DRA1M 
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or cast iron bend. The gully-trap shall discharge into an inspection cham¬ 
ber fitted with a sewer trap as per Rule 5, or into a private pipo drain. 
The waste water pipes or nahani connections shall be constructed in accord¬ 
ance with Rule 23 for pipe drains. 

9. In the event of the plinth of a house being much higher than the 
bed of the open drain, nahanis on the ground floor shall discharge into the 
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opi'ii drain by means of a 3" discharge pipe brought down to such a level 
as to avoid a splash. 

10. No water-closet or any arrangement by which night-soil is to be 
removed on the water carriage system shall, except with the written pci- 
mission of the Municipal Commissioner, be allowed to be. connected with 
an open drain, 

11. Every vent pipe, anti -siphon pipe and waste water pipe shall, ii 
not provided with cistern heads and discharging into an open drain, bo 
protected at the top by a wire dome and shall be (a) carried at least 1 5, 
higher than any sky-light or window situated within ft distance ot 40 
therefrom ; (b) carried at least o' higher than the eave of the roof if affixed 
to a wall supporting the cave ; (c) erected or affixed so as to create the least 
practicable nuisance or inconvenience to the inhabitants of the neighbour¬ 
hood. 

12. The surface of all house-gullies not occupied by, or beyond what is 
occupied by, an open, drain shall be paved with line dressed blue -stone or 
Indian patent stone or other stone approved by the Commissioner. At 
the lower end of the gully, whether the open drain for suit age or sewage 
be* in the centre or at the side, a jump-weir shall be formed as per full size 
plan to l>e seen in the offices of the Drainage Department, so that, while 
any ordinary flow of sewage will discharge into the connection with the 
inspection chamber, a rush of storm-water will jump over the opening 
and pass into the storm-water drain. (See sketch.) 

General Rule All gully traps, when directed by the Drainage Engineer, 
shall be covered with a hinged iron cover ami frame of approved designs, 


IT pe Drain. 

13. In all cases where house-owners desire to drain their premises by 
a pipe drain instead of an open drain, the drain shall be a fl" stoneware 
pipe drain jointed in cement and laid at a gradient of 1 in 50 where prac¬ 
ticable. When necessary, a flatter gradient may be allowed by the Drainage 
Engineer. 

14. In such houses as are without gullies, a heavy cast iron pipe drain 
(the joints to be run with molten lead and soundly caulked) may, in accord¬ 
ance with Section 240 of the Municipal Act, be laid under the building. 
Pips drains may be of 4 inches diameter, only when allowed by the Drainage 
Engineer. 

15. At the connection between the 6" pip© drain laid in the street by 
and at the expense of the Municipality and the pipe laid by the owner, an 
inspection chamber shall be constructed and fitted with a <T stoneware 
intercepting sewer trap having a water seal of not less than 2" and with 
fresh air inlet, the open end of tho pipe being placed wherever practicable 
above the roof or in such position that, in the event of a reverse current 
of air it will not cause nuisance or annoyance to passers-by or persons 
residing within or near to tho premises. (See sketch.) 
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IC>. The cover of all inspection chambers shall be of cast iron air-tight 
and fitted with a lip into a grooved frame. The cover and frame of an 
inspection chamber subject to wheel traffic shall be of cast iron of heavy 
pattern. In all other respects the inspection chamber shall be constructed 
in accordance with Rule 4. 

L7. Inspection chambers shall be so placed on any pipe drain that no 
portion thereof more than 75' long shall be without an inspection chamber. 
An inspection chamber at the point of every change of direction in any 
drain shall be deemed indispensable. 

18. Every 0* gully-trap shall be connected with a 6" pipe drain by means 
of a 4" stoneware branch pipe. 

19. The head of every pipe drain shall be provided with a 3* cast iron 
or galvanized iron vent pipe. 

20. A nahani trap, approved by the Commissioner, shall be provided 
in every nahani except those specially provided forin Rule 23. (See sketch.) 

21. All down-take pipes shall bo of cast iron 3" in diameter and not 
less than $" thick. 

22. Every down-take pipe shall be carried up cabovo the roof as a vent- 
pipe and be protected at the top by a wire dome as far as practicable in 
accordance with the distances specified in Rule 11 as amended. 

23. Every nahani on the ground floor shall discharge into a stoneware 
gully trap by means of a 3" sf.omnvare pipe, and every down-take or waste 
water pipe shall be disconnected from the gully-trap by means of a discon¬ 
nection channel discharging into the gully-trap. (See sketch.) 

24. In the event of there being an open chowk in the house, the nahanis 
shall bo constructed adjaeont to the external wall of the chowk to allow of 
the clown-take pipes being fixed to and carried up against external walls. 

Water-Closets. 

25. In the case of water-closets, native pattern soil pans of design 
approved by the Drainage Engineer may be provided and shall be properly 
laid and bedded in cement concrete at the required level and connected by 
means of porcelain, traps and 4" stone ware pipe and bends with an inspect ion 
chamber or soil pipe as the case may be. European pattern soil pans of 
design approved by the Drama go Engineer may be provided and shall be 
fixed in position with a teakwood movoable or hinged seat. (See sketch.) 

26. The junction between a closet amt a branch, if the latter is of lead, 
shall lie effectively made by a brass ferrule soldered with a wiped joint to 
the lead pipe, and the joint between the porcelain trap and the brass ferrule 
made in cement, boiled oil and spun yam or soldered to porcelain. (See 
sketch.) 

27. All soil pipes shall be 4" in diameter and of cast-iron not less than 
3 16" in thickness. The connection between the soil pipe and the water- 
closet trap shall be by means of a pipe fitted w r ith a screw oap external 
to the wall for cleaning purposes. (See sketch.) 
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-8. Every soil pipe shall discharge intu the 6^ stoneware pipe drain by 
^Leana of a i" stoneware bend into a chamber fitted with a cast-iron cover. 
(See sketch.) 

29. In every ease whore then? is a tier o£ water-closets one above another, 
a 2iJ* anti-siphon pipe shall bo taken from, each water trap except that of 
the highest water-closet and carried up above the roof and to such height 
as is prescribed in Rule 11. (See sketch.) 

30. A three-gallon automatic or pull off flushing cistern of a pat ern 
approved by the Drainage Engineer shall bo securely fixed to the wall at 
least 5 feet above the seat and shall be connected by mean* of a 1£" lead 
pipe with an India rubber cone to the connection with tin? closet. (Sefc 
sketch. )* 

31. All such flushing cisterns shall be supplied by moans of an efficient 
water supply from a reservoir tank, placed in a suitable position and height. 
The capacity of this reservoir tank .shall not bo less than 90 gallons for each 
seat. 


Rules in connection with the construction of parvus 
on the Intermediate Water-0\.rki\oe System. 


32. Every proposal for tho construction of privies on the intermediate 
water-carriage system shall comply wit hr. clause »> of tho bv-lavvs and 
also with the definition of tho privy on the intermediate system at page 5 
of the now Building By-laws. 

33. Each Seat shall he provided with a T ’poroelain or earthenware pan 
with a sharp slope, or with a midmost flat glass plate with a sharp slope 
embedded on either sirlo with cement or porcelain tiles. (See sketch.) 

34. In case of a privy with a range of seats, arrangements shall be made 
to leave inspection holes at a distance of at least 5 feet for cleaning pur¬ 
pose*. These holes shall be covered with CL I. frames with a hinged lid of 
the same pattern as hydrant boxes over the water mains. The openings 
over the gully traps shall also have covers of the same kind and not grating. 
(See sketch.) 

3b The capacity of the flushing tank shall be determined by the length 
of the drain behind the privy and the number of storeys at the premises 
hi which the privies are situated. The distance from the centre of one 
privy to the centre of the next shall not be less than 3 feet and for every 
foot run of the drain, one gallon flush shall be provided and for every 
storey one gallon more irrespective of the number of privies on each storey. 
For example, if the length of t lie drain is 12 feet and there are three upper 
storeys, the capacity of the tank will be 15 gallons. If the length of the 
drain is 20 feet and there is only one upper storey with 6 privy seats, the 
capacity will be 21 gallon?. 

The length of the drain or 6" 8. W. pipe line shall not exceed 
20' feet, but if it exceed;! this length it should be graded from either end 
of the privy so as to meet near the centre, and flush tanks of the capacity 
mentioned in Rule 35 should be provided at either end 
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S7 All flush tanks should be regulated to flush twice in one hour. 

38. The storage tank should have 20 (twenty) times the capacity of 
all the Hushing tanks combined. 

General Rules for the laying of Grains, erection of all Cast-iron 
Pipes and their fittings and for testing the same. 

30. The pipes must be of well-burnt glazed stoneware, uniform in 
thickness. 

40. No pipe drain shall be less than 0" in internal diameter, unless, 
otherwise allowed by the Drainage Engineer, and must be laid at a gradient 
of I. in 50 wherever practicable, unless otherwise allowed by the Drainage 
Engineer. Branch drains may be 4" in diameter. 

41. The stoneware pipes shall be all laid and fitted dry previous to the 
jointing being commenced, such pipes being neatly cut as may need to be 
shortened in order to bring in the junctions in the exact position required. 
AH the pipes shall be laid perfectly time both in line and gradient and they 
shall be laid on a 6* concrete bed in the case of ‘made ground,’ or when 

' in the opinion of the Drainage Engineer this course is necessary. 

42. All the pipe joints shall be caulked with cemented or tarred gasket- 
in one length for each joint and sufficiently long to entirely surround the 
spigot end of the pipe, the gasket to be driven as far as possible into the 
joint by means of a suitable instrument. After the pipes are thoroughly 
cleaned and moistened, nea t Portland cement is to bo forced into the joint 
until the whole space around the spigot, between it and the socket, is quite 
full, and a splayed fillet of neat cement is to be laid all round the joint. 

43. Before tilling in the trench, the joint of the pipe drains must be 
proved water-tight by filling the pipes with water to the level of 6" above 
the top of the highest pipe in the stretch and heading the water up for the 
period of one hour or such further time a* directed. 

44. No stretch of pipe line shall under any circumstances be covered 
up until inspected and passed by the Head Plumber or the Drainage 
Inspector of the District as the ease may be. 

45. The inspection chambers on the pipe drains shall be constructed 
of brick work laid on cement concrete and be internally plastered with a 
V coat of cement and sand (1 to 1). In the chamber a stoneware channel 
With a half round invert shall be formed of the width and full depth of 
the pipe drain. The walls shall be brought- up to the surface of the 
ground and covered with a cast-iron air-tight cover and frame. The 
cover of an inspection chamber shall be of east-iron air-tight and fitted 
with, a lip into a grooved frame. The cover and frame of an inspection 
chamber subject to wheel traffic shall be of cast-iron of heavy pattern. 


Soil, Waste and Vent Pifes. 


46, The socket joints between metal and metal when above ground 
■shall be made completely air-tight with a mixture composed of Portland 
cement, boiled oil and chopped hem pc and by a ring of hemp gasket. 



180 


Sanitation in India 



47. The j oints of pipes and s halts a bo ve ground a f to r they are tiioro ughly 
set must be proved air-tight by smoke produced and applied as directed. 

4& All the cast-iron appliances and fittings must be of approved pattern 
and coated by dipping in Dr. Angus Smith’s solution before being used 
in the work. 

49. In case of new buildings the drainage must be in accordance with 
the plan which has previously been approved by the Municipal Commis¬ 
sioner. 


Horse-Stables—Public or Private. 

50. The foundation of each stall shall consist of a t least 6* of lime eon 


erete well rammed and laid at a slope equal to 1 in 30. 

51. Above the concrete shall be put down a layer of good and well 
selected muram properly rammed and finished off to the same slope as the 
concrete or such suitable paving as may be approved by the Drainage 
Engineer. 

52. Meeting the muram or paving and at light angles to the stalls shall 
be constructed a half round channel 12" wide of suitably dressed blue 
stone or other suitable material. 

53. The channel shall have a longitudinal slope of at least 1 in 100 to 
one point, or more as may bo selected, and at each of such points a 6" by 

stoneware gully trap fitted, with horizontal and vertical cast-iron 
gratings shall bo fixed. (See sketch.) 

54. All the gully traps shall be connected by a 6" stoneware pipe drain 
or drains with an inspection chamber constructed on aline of 6" stoneware 
pipe drain connected with the street sewer. (See sketch.) 

55. The construction of an inspection chamber, the laying of the pipe 
drain and connecting with the street sewer shall be in accordance with 
the rules laid down for pipe drains. 

56. It shall be in on mien t on every owner of a stable to renew the 
muram in the stalls at least twice a year or as often as may be required 
by a responsible officer of the Municipality. 


Cattle Stables. 


57. The floor of eveiy cattle stable shall be paved ver the whole 
area with suitably dressed bluestone or other suitable material laid on a 
6* bed of good lime concrete. The paving shall be sloped at an 
inclination of at least 1 in 60 towards the channel hereinafter described. 

58. Behind every range of stalls a half round channel 12" wide shall 
bo formed with a slope of at least 1 in 60 in every part down to a gully 
trap hereinafter described. (See sketch.) 

59. The channel shall discharge into a catehpit through glazed S. W. 
gully trap. The catohpit shall bo 3' by 4' by 5' deep. It shall be covered 
with a strong cast-iron cover fitted into a rebated frame. The catclipit 
shall he placed immediately at the point of discharge, or lowest point of 
the channel» and connected with the pipe drain within the premises by 
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loans of »an inspection chamber built complete with a 6" intercepting 
sewer trap. (See sketch.) 

60. A horizontal and a vertical iron grating with bars not more than 
Y apart shall be fixed in the catch pit. (See sketch.) 

61. The laying of the pipe drain, the construction of the inspection 
chamber and the connection with the street sewer shall be subject to the 
rules for pipe drains. 

Cesspools. 

Drainage of 'premises not within 100 feel of a Municipal drain or some placs 
legally set apart for the discharge of drainage. 

62. As far as practicable; buildings of this des^tption shall be drained 
by open drains in accordance with the rules laid down for such drains. 

63. Tf practicable, the sullage from alt uahanis shall be discharged 
among vegetation or used for gardening purposes, but if this is impossible, 
then the sullage shall discharge into a cesspool having a capacity of at 
least 50 c. ft. 

64. The capacity of a cesspool shall be calculated below the bottom 
<»t the inlet drain. 

65. The house-drain, if open, shall be connected with and shall discharge 
by means of a 6" by 6* stoneware gully trap into the cesspool. All cesspools 
shall be closely covered and fitted with a cast-iron air-tight frame and 
cover. 

66. Every cesspool shall be ventilated by a cast-iron or galvanized 
iron pipe not less than 3" in diameter. 

67. The vent pipe shall be protected at the top by a wire dome and 
shall be (a) carried at least 15" higher than any sky-light or window si tuatc d 
within a distance of 40' therefrom ; (b) carried at least 5' higher than the 
cave of the roof, if affixed to a wall supporting the eave ; and (c) erected 
or affixed so as to create the least practicable nuisance or inconvenience 
to the inhabitants of the neighbourhood. 

68. There shall be a cesspool for the privies separate from that for the 
nnhanis (if any) and it shall have a capacity of at least 3 c. ft. per every 
privy seat or slot, with a minimum of 25 e. ft. 

69. Every cesspool must be placed in a position convenient for the 
access of Municipal carte. 

70. Every cesspool shall be constructed of brickwork in cement laid 
on cement concrete and internally plastered with a 1" coat of cement and 
sand (1 to 1). The walla shall be brought up to 6" above the surface of 
the ground, and the cover mentioned in Buie 3 shall be placed upon them. 

71. An arrangement must be made with the Municipal 

Head Plumber 

—.-.--—to attend at the premises to see the execution of 

Inspector of Drains 

the drainage work and the making of any connection that may be neces¬ 
sary' with the Municipal drain. 
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72. No connection taunt be made with a Municipal drain nor must t he 

Head Plumber 

same be exposed except in the presence of the — : • 

Inspector 

73. The whole of the work must be (lone under the supervision of the 

Hoad Plumber 

Municipal---• 

Inspector 

Head Plumber ... , . , , 

74. The said_will see that the principles adopted by 

Inspector 

the Municipality are carried out, but no such close supervision can bo 
given v y any Wmicipal Officer as to relieve cho houseowner and his 
plumber from the duty of taking due car* in Ibe execution of the work 
and providing good and sufficient materials and workmanship. 

Inspection of Water-Closets. 

On examination of the fittings and drains, it will be seen, 
whether the laws and by-laws have been properly carried 
out. 

Taking first a house on the modern system of water-closet 
drainage, a wash-down basin has been fitted against the outer 
wall discharging into a 4-inch lead soil pipe? which is connected 
to a cast iron soil pipe outside the wall, carried up 5 feet 
above the highest adjoining window. 

An anti-syplion pipe has been placed on the arm leading 
to the soil pipe about 6 inches from the trap of the water- 
closet and carried above the highest window. The connection 
between basin and soil pipe should be a brass socket ferrule, 
into which cement is placed, fixed to the lead branch of 
the soil pipe by means of a wiped solder joint. 

The trap is self-cleaning with not less than 2| indies seal 
of water. 

The connection between the lead arm of the soil pipe and 
the iron soil pip?, outside the house should be a brass ferrule 
soldered, and lead run into the joint. 

The soil pipe discharges directly into a 4 to 6-inch earthen 
pipe, preferably a 4-inch with a fall of 1 in 40, laid on cement. 
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inspection chamber lined with white, glazed 
floor of cement and the channels curved, a trap 
sewer end on a raking arm with fixed stopper in 


position. 

The waste pipes from bath and slop-sink should, after 
discharging on to a gully trap, discharge into the inspection 
chamber to assist in flushing. 

An inlet pipe with a mica flap valve, fitted so as to allow 
the ingress of air, should be fixed to the inspection chamber. 

The flushing cistern, distinct from the supply tank, should 
be examined. The contents of the water-closet basin, with 
the 3-gallon flush every time the water-closet is used, pass 
into the house drain through the inspection chamber, and thus 
to the sewer. 


Inspection of Drains. 


Drain ” means any drain of and used for the drainage 
of one building only or premises within the same curtilage 
and made merely for the purpose of communicating there¬ 
from with a cesspool, or other like receptacle for drainage, 
or with a sewer into which the drainage of tivo or more build¬ 
ings or premises occupied by different persons is conveyed. 

Drains must be inspected as to their bed, their fall, their 
jointing and construction. Not/e whether they pass round 
or under the house. If under, find of what material they are 
made, whether of iron as they should be or of earthenware ; 
if of latter, they must be bedded in cement. It must be 
discovered ivhether or not a disconnecting trap provided with 
a fresh air inlet exists between the house and the sewer. 

The drains must be tested, the smoke or hydraulic test 
being applied. If the smoke test is to be applied, the Eclipse 
Smoke Generator or one or other of the smoke testing 
machines is employed. 

The Eclipse Smoke Generator is most widely used and 
consists of three parts, a double action bellows opening into 
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>pper, in which the substance from which the 
generated is placed, and an out-let tube which 
passed into the drain. The cylinder is placed in a tank of 
copper and is provided with a cover of the same metal which 
completely envelopes the cylinder when inverted over it. 
When the machine is to be used, the cover is removed, the 
tank surrounding the cylinder is filled with water, and the sub¬ 
stance from which the smoke is to be obtained—either oily 
waste or some form of touch paper specially prepared so 


~ ~DIAGRAM Or HOUSE DRAINAGE ARRANGEMENTS 
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that it shall smoulder and in smouldering give off smoke in 
large quantities—is set alight and laid in the cylinder. The 
cover is then replaced and, dipping into the water in the 
tank, forms an air-tight joint and prevents the escape of 
smoke. 

The out-let tube is then placed in the drain, an 
entrance having been found for it at some inspection eye in 
connection with a trap, or elsewhere along the course of the 
drain. By pumping air from the bellows into the cylinder. 
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the oily waste, etc., is set smouldering. The smoke gene¬ 
rated is driven through the out-let pipe into the parts of the 
drainage system which are to be tested. 

When the pumping has filled the cylinder full of smoke 
the connection between the cylinder and pumping bellows 
may be shut off. As soon as smoke is seen to issue from the 
top of the soil pipe or other natural out-let, further escape 
from these is prevented by plugging them with clay or damp 
doth and the pumping is resumed. When it is conclud¬ 
ed that a sufficient quantity of smoke has been driven into 
the drains, etc., pumping is stopped. This time if there is 
no escape of smoke from the drains, etc., the cover of the 
cylinder will remain stationary and show no signs of sinking* 
If, however, there be any flaw in the system, the cover sinks, 
and a search must be made till the point where smoke is 
escaping is found. 

In the hydraulic test the drains are subjected to the pres¬ 
sure of a head of water, the system being examined in sec¬ 
tions. The first section may extend from the first water- 
closet to the first inspection eye, which may or may not be the 
point where the drain is disconnected from the sewer. At 
this point the drain is plugged by means of a rubber bag 
inflated with air or by means of a special apparatus like 
Addison s Patent Drain Stopper. The system is then filled 
with water from the first water-closet and, when full, the level 
of the water in the basin of the water-closet is noted. At 
the end of one or two hours, the level of the water is again 
taken, and if it has not varied the system is sound. If the 
water has subsided, the point where leakage has occurred 
must be sought for. The remaining sections are tested in 
the same way, the plug being inserted just beyond the last 
section tested. 

For old drains this is a very severe test. Moreover, since 
the water pressure is greatest at the lowest point, the strain 
alho will bo greatest at this point. In applying this test 
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Amount of Water required fob Water-Closets and 
THE METHOD OF SUPPLY. 

The amount of water supplied to larger towns vanes with 
the facilities of supply and the demand. 

In an ordinary residential town in England, 30 gallons 
per head per day, including water for water-closets, is con¬ 
sidered sufficient and is distributed thus 


Cooking 

Drinking 

Ablution 

House cleaning 

Laundry 

Baths 

Water-Closet 

Waste 


Gallons. 

•7 




To this should be added 5 gallons per head for Municipal 
purposes—flushing of drains and road- watering and fire and, 
if a manufacturing town, another 5 gallons per head per 
day, making in all 35 gallons per head per day. 

In large manufacturing centres with railway and docks, 
another 5 gallons should he added. 

In India, owing to the habits and customs of the Indian, 
an extra item in the allowance for waste is made, as he 
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cannot resist letting the tap run all the time he is washing 
himself or his clothes, and there is besides the underground 
waste due to defective fittings and pipes. So that in a large 
city in India—Bombay and Calcutta—a supply of 50 gallons 
per head should be estimated for, hut in other towns and 
cities a supply of 30 to 40 gallons is ample. 

When the pressure of water in the main is not constant 
and varies in different parts of the city, it is necessary in the 
case of dwellings over 50 feet high to resort to artificial 
means of raising the water. This can be done by hand -pump* 
gas-engine and electric power. All these methods are in use 
in every city, and in Bombay they can be seen at work both 
in European houses, fiats and hotels and in the native bazar. 
The town supply is delivered into tanks placed at the ground 
level or below it and the water forced, up to a cistern on the 
roof. 


That this practice is accepted by the public can readily 
be verified by an inspection of the City, and the arguments 
put forward by opponents of the water-closet system are 
immediately dispelled. In a large and crowded part of the 
native bazar in Bombay City, there is a high building of 
5 storeys occupied by Hindus (Banias) as shops and dwelling 
rooms. The sanitary arrangements are on the water-closet 
system and the water is supplied by means of an electric 
pump. This pump is so placed that, when the tanks on the 
ground level are full, the water automatically brings into 
play the electric switch and shuts off the water and the 
pumps are set going to force the water to the top of the house 
to cisterns, which supply the cisterns of water-closets on the 
various floors. Everything works well. There is no nuisance 
trom detective privies and the surrounding passages, paved 
and tiled, are perfectly clean. 

Sewers. 

Sewer includes sewers and drains of every description, 
except the word “ drain interpreted as aforesaid and except 
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,Jfains vested in or under the control oi any authority having 
the management of roads, and not being a local sanitary 
authority. 

The sewage is carried by means of sewers to the place of 
disposal by gravitation or pumping. 

A sewerage system may be combined or separate. 

The “ combined system ” is that by which all rain and 
storm- water, as well as sewage, is carried away by one set 
of sewers. 

In the 44 separate system,” there is provided a separate 
system of drains and sewers for rain water and sewage, the 
sewer only receiving that part of the rain which falls on 
open spaces between houses and open drains which overflow 
into the sewer. 

In India the 44 combined system ” cannot be generally 
adopted because of the heavy rainfall, which is confined to a 
few months in the year. 

The sewers would have to be made too large ioi the 
normal dry weather flow, and become defective and not 
self-cleansing in the dry weather season. 

As it is, sewers may become surcharged in times of con¬ 
tinuous rain of 6 to 10 inches in 24 hours, as frequently 
occurs in India. 


Designing and Construction of Sewers. 


The designing and construction of sewers is engineering 
work, but a knowledge of how such work should be done 
is valuable to a sanitary student as, in supervising the 
designing and construction, great care must be exercised in 
making the sewers water-tight, not only to prevent the 
sewage leaking out, but also to prevent the sub-soil water 
entering into the sewers and thus increasing the amount of 
sewage to be dealt with at the outfall. In many places, 
the quantity of sub-soil water is enormous especially in light, 
sandy, soils where the sewers :re laid with difficulty, owing 
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to the height of the sub-soil water and the joints becoming 
defective due to subsidence of the sewer. The amount of 
rainfall admitted into sewers has to be considered. 

Before covering in a new pipe sewer, it should be carefully 
tested, so that leaky joints may be avoided. 


Ventilation of Sewers. 


There are many agents at work affecting the ventilation of 
sewers :—The rate of decomposition of the sewage, tempera* 
ture. pressure, wind, volume of the sewage, gradient and 
discharge of steam into the sewers. 

The principle of ventilation is, by equalising the pressure 
inside and outside the sewer, to cause a free current of fresh 
air to pass in and the foul air to pass out at the highest point 
well above the windows of the highest houses. 

Sewers may be ventilated by open grids at the street 
level, well away from dwellings, by vent shafts attached to 
houses, or by building separate shafts at suitable points 
every 300 feet along the length of the sewer, every joint 
being made air-tight. 

Open grids on the ground level are objectionable, and 
should be avoided if possible. 

In tropical countries, the temperature of the air in the 
sewer is lower than the atmosphere air outside, while in 
England the reverse is t»he case. In Bombay, the mean 
temperature of the sewer air is 76° Fah., while the temper¬ 
ature outside is 79*5* Fah. At Cawnpore the temperature 
of the sewer air is 83° (mean air temperature). 

The rate of decomposition of sewage varies with the pres¬ 
sure and temperature, and the gases of decomposition are 
therefore much more freely given off in tropical climates* 
The chief gases found in sewers, which are dangerous to 
Life, are 

Carbon dioxide, C0 4j ; marsh gas, CH 4 ; nitrogen, N*; 

ammonia, NH 8 ; sulphuretted hydrogen, H 2 S. and 
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carburetfced hydrogen, C* H k ; and great care should he 
exercised, when examining sewers for cleansing purposes, 
to see that these gases are not present in any quantity. 

Various methods have been adopted to purify the air of 
sewers : Charcoal trays, permanganate of potash (Reeves’ 
process), gas lamps in the ventilating shafts, or street lamps 
used as vent shafts, fans and ejectors, 

There is no hard and fast rule regarding the method of 
ventilating sewers ; much depends on the climate, the form 
and position of the sewer. 

Messrs. Shone and Ault claim that efficient ventilation 
of drains and sewers, like the efficient ventilation of mines, 
can be secured only by abandoning the so-called natural, 
system and substituting therefor adequately controlled and 
regulated mechanical means. 

Delepine. reporting on the effects on health of the air of 
the High Street sewer (Manchester), states that _ 


“ l - Taking the High Street sewer as a type; of a fairly 
well constructed sewer, carrying moderately dilute domestic 
sewage of average composition, I have come to the conclu¬ 
sion that the air of such a sewer is free from noxious pro- 
parties. 


“2. This conclusion is not applicable to the air of sewers 
where, owing to the formation of deposits, or for some other 
reason, the air becomes loaded with an unnecessary amount 
of noxious gases which are not normally present under other 
conditions. 

3. It does not apply to sewers receiving certain kinds 
of trade effluents or waste products, poisonous in them¬ 
selves, or liable to undergo changes or to produce com¬ 
pounds dangerous to health. 

4. This conclusion does not refer to the air escaping from 
foul drains or pipes, which air may be quite different from 
sewer air. or may contain particles of dried maternal not 
to be found in sewer air. The air escaping from such drains 
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may be quite different from sewer air, and requires special 
study before any definite opinion can be offered as to the 
amount and kind of disease that may be attributed to it.” 

At a later stage in his report. Professor Del 6pine says : 
“ The passage of sewage bacteria into sewer air does not in 
itself prove that sower air is necessarily a source of material 
danger. The experiments made show that in the air of an 
efficient sewer carrying ordinary domestic sewage, the number 
of sewage bacteria is very small; they also show that a 
number of human beings and animals exposed to a large 
amount of that air over considerable periods did not appear 
to suffer from the exposure. Also that the discharge of a 
considerable amount of this sewer air through ventilating 
shafts had not caused any special outbreak of disease in the 
houses surrounding the ventilators. 

“ The results so far obtained show that in all probability 
the bad effects, which have at various times been attributed 
to sewer air, should have been considered as due to changes 
in the sewage which need not take place, or to admixture 
of noxious products which may be prevented.” 


Cleaning of Drains and Sewers. 


L The cleaning out of all storm-water drains and channels, 
catchpits and drain entrances should commence on the 
1st of May in each year. 

2. During the monsoon season, the Inspector should give 
special instructions to his Ward staff, regarding the keeping 
clear of refuse all gratings and openings carrying off storm¬ 
water, in order to prevent flooding so far as is possible ; and 
during periods of heavy rain fall, special men should be told 
off to attend to such places as from their low-level are most 
liable to become obstructed. 

3. All covered drains and sewers should be opened perio¬ 
dically and examined with a view to ascertaining their state 
of cleanliness, and a memorandum of the result made in 
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register. When a large drain or sewer isT 
state as to require cleaning, a report 
should be made to the office. 


4. In cleaning covered sewers into which, it is necessary 
to send men, the following procedure should be strictly 
followed :— 

(a) The manholes should be removed along the whole 
sewer at least two hours before any ono is permitted 
to enter it. 

( h ) Ventilators should be inserted into the sewer at con- 
venient points as soon as the manholes are opened* 
The ventilators should be placed in such positions 
in the sewer as shall give the men below the fullest 
advantage from the fresh air drawn into it. After 
the expiry of the period already fixed to elapse 
after the removal of the manhole covers, the state 
of the atmosphere in the sewer should be tested by 
the Inspector in the following manner A lighted 
kerosine oil lamp of the ordinary hurricane pattern 
should be lowered into, the sewer close to the water 
or silt, and the silt agitated, and the lamp kept 
there for at least 15 minutes. If the flame of the 
lamp burns clearly and steadily, the Inspector may 
assume that the air in the sewer at this place is 
sufficiently pure to permit of the entrance of the 
work-people. But only down such manholes as 
have been so tested should men be sent into the 
sewer. 

(c) The first man to enter the sewer should have a lamp 
and he should proceed cautiously along the sewer 
towards the next manhole for a distance of 20 yards, 
carefully observing all the time whether the lamp 
burns brightly or not, and then suspend the lamp 
in the sewer by such means as are convenient. 

(cl) As a rule, all sewers should be cleaned by working 
13 
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with the flow of sewage, and all possible expedition 
should be used, in carrying out the work by sending 
gangs of men into the sewer at different places* 
Care should be taken that each gang is working, 
between lamps ; not only will this give the men 
more light, but it will also give them confidence 
and warn t hem of the state of the air in the sewer. 
On any lamp going out, the men should at once 
leave the sewer by the nearest manhole. 

5. Before commencing the cleaning of sewers, the Inspect¬ 
or should see that all the necessary implements are on the 
spot, —buckets, baskets, powrahs, crowbars, picks, ropes 
and lamps ; a spare coil of ropes should be kept lying close 
to each manhole for use in case of an accident. 

f>. The Inspector should, during the day, visit the work 
as often as possible and satisfy himself that all precautions 
possible for the safety of the workmen are being taken. The 
work should be carried out under the direct supervision of a 
senior Sub-Inspector with such assistants as may be necessary. 

7. The men working in the sewer should not be allowed 
to remain down longer than half an hour at a time ; they 
should be ordered up for rest after half an hour, and a fresh 
gang sent down to take their place* 

3. Great care must be given to drain cleaning, as the 
lives of the workmen may be placed in danger by the neglect 
of precautions. Inspectors are particularly cautioned about 
this most important part of their duties. 


9. In the event of any of the men in the sewer becoming 
ill, every possible endeavour should bo made to bring the 
sufle rer to the surface of the ground , and the following method 
of treatrant immediately adopted :—The sufferer should at 
once be removed to the open air and measures to excite 
breathing should be commenced ; every moment of delay 
lessens the chances of restoration to life ; all clothes on the 
body should be loosened. The treatment should now con- 
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tinuc as follows :—The sufferer should be placed prone on the 
face with one arm under the forehead, the mouth should be 
opened, the tongue drawn forward and the mouth and 
nostrils cleansed ; then turned on the side, the head being 
supported, and if breathing has not commenced, again turned 
on the face, and again gently round to the side (if water is at 
hand it should be dashed on the face) and on to the back ; 
the head and shoulders should be raised ; the arms should 
now be grasped above the elbows and drawn gently but 
firmly upwards above the head, and kept above the head for 
2 seconds, and then lowered to the sides against which they 
should be gently pressed ; the raising of the arms followed 
by the depression of them, in the manner described should 
be continued until breathing has been restored or until, in the 
opinion of a medical man, life has become extinct. 

The object of these movements is to excite respiration. 
On the restoration of breathing, measures should be taken 
to restore the warmth of the body and promote circulation. 
Warm clothes should be ready, the body should be rubbed 
dry and wrapped in dry clothes. 

When the patient is able to swallow, warm water or any 
spirit may be given. 

10. On the report of an accident, medical aid should at 
once be called. 

11. Whan it is believed that an accident has occurred 
in a sewer, the first measure obviously is to remove all human 
beings out of the sewer; the number of persons in the sewer 
should at once be ascertained ; the assembling of persons 
around the manholes or entrances to the sewer should be 
prevented. 

Modifications of the Water-Carriage System. 

Ia addition to gravitation and pumping, many modifica¬ 
tions have, from time to time, been advocated, and are now 
in use, and it is necessary to shortly mention them here. 




This is a pneumatic system and consists of collecting the 
night-soil and slop water only, direct from the water-closet 
through hermetically closed iron pipes, into chambers, by 
creating a partial vacuum in the chambers ; the contents of 
the water-closet pass into an iron syphon tank, hermetically 
closed. From this tank the sewage is drawn, by the vacuum 
created by the pumping station, through iron pipes into 
the street sewer, and thence into iron chambers of the district 
reservoir, which is placed underground, in the centre of a 
district of about 30,000 people. 

By a series of valves, these district reservoirs receive the 
contents of the street sewers, which ultimately pass into the 
central reservoir at the pumping station. 

The ad vantages claimed are, that the sewers and house, 
drains are air-tight and there can be no leakage and no foul 
air, that, the pipes and sewers can be laid irrespective of 
gradient and no water is required, and that the whole 
process takes only a few minutes and can be repeated as often 
as necessary. 

The sewage thus received at the central reservoir is manu¬ 
factured into poudrette and sold as manure. 

The system is at work iii Trouville, Amsterdam, South 
Africa, and Stanstead, England, and is found to be satis¬ 
factory. 

Each house connected has the ordinary sanitary fittings, 
water-closets, &c. No special fittings of any kind are 
required in the house. The sewage, however, instead of pass¬ 
ing directly into the drain and thence into the sewer, as 
in the English system, is collected in an underground 
receptacle, a small iron tank, fitted with a syphon trap to cut 
off foul aii from the premises and to prevent the admission 
of any foreign bodies, such as brushes or mops, which might 
tend to block the sewers. Each of these receptacles is venti¬ 
lated by means of the soil pipe or a special ventilating shaft 
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mmunicates by means of an iron pipe, about 4 inches 
iameter, with the street sewer. On each of the house 
drains there is a valve which can be used for disconnecting 
the house from the sewer, if ever the necessity arise. The 
street sewers pass directly to the receiving reservoir of the 
section. The mode of working is as follows : For six or 
twelve hours the sewage is allowed to collect iu the house 
receptacles. A man then visits each district in succession, 
and by opening certain valves places all the street sewers, 
with their connected houses, in direct communication with 
the district receiver, which is kept exhausted of air. Im¬ 
mediately the valves are opened, the air pressure outside 
forces the contents of all the house receptacles into the sewers 
and into the collecting reservoir. This is effected in a very 
few seconds. When all the street sewers are thus emptied, 
the valves are again closed, cutting them off from the 
receiver. The receiver is next placed in connection with the 
main sewer, when the whole of the contents is with extra¬ 
ordinary rapidity discharged therein and passes directly to 
a large tank at the sewage works. The district sewers are 
about 6 inches in diameter, and the main sewer is 8 inches 
to 12 inches in diameter. Of course, all are of iron with 
perfectly air-tight joints. 


Methods of Removal of Sewage isr Sewers. 


It must be thoroughly understood that the water-carriage 
system, however valuable it is for large cities in India with 
an adequate water supply and proper facilities for the dis¬ 
posal of sewage, cannot be adopted in other places where 
the water supply is deficient. 

The cities of Bombay, Calcutta and Madras are partly 
sewered. Although in Bombay most of the excreta is 
discharged into the sewer, either by water-closets, or by 
pail depots, there are still many areas undrained. The 
water-closet system is not universal throughout these cities. 
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There are no other towns in India, besides these three inem-‘ 
tioned, where the water supply is sufficient for a proper 
system of sewerage and water-closet system to the houses r 
Cawnpore and Delhi, Ahvnodabad, Poona, Lucknow, Agra 
and others are however progressing in this direction. 

Under these circumstances, before advocating a sewage 
system, it will be necessary to enquire about : — 

The population; the amount of water available per day 
per head of the population ; the cost of. the system and the 
connection of houses ; the class of people who will use the 
water-closet ; the geographical conformation of the area to 
be drained ; the place and manner of disposal of the sewage,, 
and the degree of purification required ; the rainfall. 

A sewer must be self-cleansing to be efficient ; self-cle aris¬ 
ing means that the water supply per head of the population 
is sufficient to carry off the sewage and silt, at the rate of 
3 feet per second in hot climates ; in order that this , result 
may be achieved, the fall or gradient must be sufficient, or an 


artificial method of pumping must be adopted. 

In most of the large towns of India, some system of drain¬ 
age lias been adopted for the urine and sullage water, while 
the night-soil is removed by hand or carts either to hopper 
depots or to trenching ground. 

Sewers are made of glared earthenware or iron pipes up to 
18 inches and 2 feet, and in these sizes ‘circular ; when of 
larger dimensions, they may be of brick or cement and of an 
ovoid shape. 


In laving & separate system, smaller sewers and man-holes 
may be laid with a great reduction of expense. A man-hole 
should be placed at every change of direction or where two 
sewers meet, and on straight lengths of sewer at every 100 
yards. 

The size of the sewers will depend on the amount of sewage 
and can be ascertained by the population and the water 
supply per head. In rural districts the amount of water 
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^Jpply may be taken to be 10 to 25 gallons per head per day, 
in large urban and manufacturing districts 20 to 40 or more- 
A town of 30,000 people, without any important factories 
and having a water supply of 20 gallons per head, will have 
to dispose of 600,000 gallons of sewage per day and in 
addition a certain amount of rain. In English cities pro¬ 
vision is made for 1 to 2 inches of rain per day. half of this- 
passing off in six hours. 

In India, where the rainfall is sometimes from 0 to 19 
inches within 24 hours, a certain amount will find its way 
into the sewers, even if a separate system is provided for 
storm-water. 

The Ministry of Health, England, allows storm- water, 
exceeding six times the normal dry weather flow of sewage* 
to be Massed into a water-course, which means that alt 
sewage disposal works should bo expected to treat up to* 
six times the normal flow of sew r age. 

The sewer then should be capable of conveying half the 
average daily flow in six hours, or in the case of a town of 
30,000 people, with a water supply of 20 gallons per head, 
300,000 gallons in 6 hours— 50,000 gallons per hour and 
834 gallons per minute. 

The sewers should be laid in straight lines, from manhole 
to man-hole, and have even gradients sufficient to insure 
self-cleansing velocities. 

In English towns, when the sewers are running three- 
fourths full, the velocity may be as low as 2 feet per second 
in very large sewers (over 24*), in the main sewer (12 —24 ) 
not less than 2| feet per second, and in all the contributing 
smaller sewers (6"—9") not less than 3 feet. 

In India the sewage should be carried at a higher velocity > 
not less than 3 feet per second, in order to remove silt and 
convey the sewage away quickly. 

The minimum depth at which sewers should be. laid will 
depend upon whether it is necessary to drain the cellars of 
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houses ; as a rule, 10 feet from the surface of the road to the 
invert of the sewer is sufficient. Iron pipes laid on concrete 
may be used when the sewers are near the surface. When 
the sewer is 15 feet deep, earthenware pipes should be eased 
in concrete. 

No sewer should be less than 6 inches in diameter. The 
size will depend on the amount of sewage and rainfall and 
gradient; the internal sectional area can be thus calculated. 

In large sewers a less gradient is required than in small 
sewers to induce the same velocity, but the volume of sewage 
will be the greater in the large sewer. 

A sewer 10 feet in diameter having a fall of 2 feet per mile, 
a sewer 5 feet in diameter having a fall of 4 feet per mile 
a sewer 2 feet in diameter having a fall of 10 feet per mile 
and a sewer 1 foot in diameter having a fall of 20 feet per 
mile, will all have the same velocity, but the volume of the 
sewage with the 10 feet must be 100 times that with the 
5 feet sewer, and 25 times that with the 2 feot sewer, and 
4 times the volume of sewage in the 1 foot sewer. 

It frequently happens that in flat districts, it is impossible 
to so design a sewerage system that all the sewage can be 
conveyed to the point of outfall by gravitation. The only 
alternative is to pump or lift the sewage at suitably selected 
localities, and in cases where a number of such pumps or 
lifts are necessary or desirable, different systems have been 
devised whereby the sewage is raised from the sewers 
md discharged into other sewers laid at a higher k*vel. 

Shone’s Ejectors. 

One of these is the well-known Shone system, in which 
compressed air is used as the power by which the sewage 
is lifted. At one or more places an ejector or. more usually, 
two ejectors are installed into which the sewage flows by 
gravitation. 

An ejector consists of a spherically-ended container made 
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wrought-lron and placed in a brick-work 
ast-iron tubing. 

On the ejector becoming filled with sewage, the contents 
are forced by means of compressed air to a higher level 
through a rising main. 


As soon as the ejector is empty, the compressed air 
escapes into the atmosphere through a high ventilating 
shaft and the ejector is ready for a fresh charge. The 
apparatus is automatic and requires only occasional inspec¬ 
tion to ensure its regular and continuous working. An 
impression sometimes arises that, in the Shone system, the 
compressed air is in some way utilized to obtain a greater 
velocity in the sewers but this is not so. 


The sewage gravitates to the ejectors at a velocity due 
to the gradients at which the sewers are laid and the ejector 
merely lifts the sewage to a higher level. 

The efficiency of the system is low, but against that must 
be placed the fact that it is automatic in its action and 
that, unlike other pumping appliances, with the single 
exception of the recently invented Stereophagus pump, it 
will deal with unscreened sewage. 

Iu India, the system has now been working for many 
years both in Bombay and Karachi, and it has been adopted 
in many towns in England. 

Experience has proved that in a tropical city such as 
Bombay, considerable difficulty is encountered during 
heavy rainfall in coping with the unavoidably increased 
flow of sewage in the sewers. Although separate storm-water 
drains may exist, a large quantity of rain water reaches 
the sewer from open drains and paved spaces open to the 
sky. Ejectors cannot be installed of sufficient capacity to 
meet the heavy call that may thus be made upon them, with 
the result that they are overpowered during heavy storm s 
and the sewers become surcharged. Unfortunately the 
ejectors are incapable of much variation in speed, and it 
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is not possible therefore to suddenly accelerate their rate of 
working as' can be done with other types of pumping 
apparatus. On the whole, however, Shone’s ejector is a use¬ 
ful and ingenious apparatus for lifting sewage but in districts 
subject to tropical rainfall, storm overflows from the sewers 
should be arranged for wherever practicable. 

The working of an ejector is very simple, as will be seen 
by a reference to the figure on the following page. The 
sewage enters by gravitation through the pipe A, passes the 
Hap G and enters the container. The sewage rises until it 
reaches the underside of the bell D ; the air within the bell is 
then enclosed and the sewage continuing to rise compresses the 
air until it can raise the bell D with the rod and cup B suffi¬ 
ciently to slide the valve E so as to admit air from the air 
main. As soon as the air is admitted, it is free to act on the 
surface of the sewage in the container. The pressure so- 
applied closes the back-pressure valve G and forces the sewage 
past to flap valve F into the pipe C and thence into the sealed 
sewage main, the sewage being thus driven out of the ejector* 


The sewage in the cup B cannot, however, escape, and its 
weight, when the sewage.falls below the cup, is sufficient to 
lower the spindle with the bell, thereby re-sliding the valve 
E so as to close the mouth of the air-supply pipe, and open 
that of the exhaust pipe through which the compressed air 
in the ejector escapes into a shaft hereafter described. The 
outlet valve F then falls on to its seat owing to the weight 
of the sewage in the sealed ‘sewage main and retains the 
liquid in that main, and the ejector commences to fill again. 
This process is repeated automatically so long as there is 
any sewage to flow into the ejector. 

These ejectors are all constructed by Messrs. Hughes, and 
Lancaster. They are made of varying sizes, from 50-gallon 
capacity upwards. In Bombay there are several working 
from 100 to 1,200-gallon capacity each. 

The coniptessed air for working the ejectors is produced 
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a central station, located in a position to suit all the ejec¬ 
tors, and is conveyed to them in cast-iron pipes laid in the 
streets at a depth of some three feet, where they are free 
from all danger of breakage from traffic and steam rollers. 

The advantages of the ejectors as given by the Patentees 
may be summed up as follows :--r- 


( SI. 



(1) The working parts are reduced to a minimum and 
such as are requisite are not likely to get out of 
order. 

12) The parts with which sewage comes in contact 
contain no machine-tooled surfaces, which are 
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unavoidable in pumps and get rapidly destroyed 
by the action of sewage, sludge and grit from the 
road detritus, etc. In the ejectors there is nothing 
but the hard skin of the original castings, coated 
with Dr. Angus Smith’s composition, upon which 
the sewage can produce no detrimental effect. 

(3) The friction of a pump, piston and other working 

parts is avoided, the compressed air itself acting 
direct upon the fluid, without the intervention of 
any machinery, and forming an almost frictionless 
and perfect piston, past which there can be no slip 
or leakage. 

(4) The cup-and-bell float arrangement is one that 

cannot possibly get out of order, as an ordinary 
rising and falling float would be likely to do. 

(5) The only tooled parts are those in connection with 

rhe small automatic air-valve; this makes only 
one movement of two or three inches for each 
discharge of the container of from 50 to 1,200 
gallons (according to the size of the ejector), and 
is in contact only Avith the compressed air and out 
of reach of the sewage. 

*(6) The sewage inlet and outlet valves are so arranged 
as to give free passage-way of the full area of the 
pipe, allowing free passage to all solids that the pipe 
itself can carry. No part of the container has any 
depression or traps wherein solid matter may collect. 

(7) The outlet is from, the bottom of the ejector, so 
that the whole of the sewage, including solids, 
sludge, grit and everything brought down the 
sewer, is discharged out of the ejector. 

<8) For these reasons no screening or straining of the 
sewage, is necessary, as is the case with pumps, and 
the great nuisance caused by the cleaning of pump 
gratings and sump wells is avoided. 
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(9) The sudden rush of the whole contents of the ejector, 
when the discharge is into a main gravitating 
sewer, forms a most effective flush. 

(10) The ejector forms an absolute severance of the 
sewers of each district from the main sewer. 

The size of an ejector required for any district is deter¬ 
mined by the estimated quantity of the sewage of the dis¬ 
trict, its capacity being equal to the number of gallons of 
sewage per minute at the time of maximum flow, which, 
is one and a half times the average per minute of the total 
daily flow. 

Each district should be provided with ejectors of the 
requisite size in duplicate, one being sufficient to cope with 
the ordinary work, the other being held in reserve. The 
two ejectors should be worked alternately, say, every week 
or fortnight, to ensure that they are both kept in working 
order. 

Cast-iron pipes required for air and sealed sewage mains 
need not be of the same thickness as those used for water 
works, as the pressure under which they work is compara¬ 
tively light. 

Dispos vl of Sewage : Choice of Method. 

General Observations. 

When the town is situated near the sea, the readiest 
method is the discharge of the sewage into the sea, well 
beyond the lowest ebb-tide, by means of iron sewers. The 
boint of the discharge should be away from the falling 
tide, and not above it. 

In many of the seaside towns in England, the sewage is 
disposed of by discharging it into the sea. 

In large cities, as in Bombay, where the gradients are not 
suitable, there is difficulty in obtaining a continuous flow 
and the sewage has to be lifted by the Shone system into the 
high level sewer and discharged into a 'reservoir and pumped 
up again into the £ea. 
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In tropical climates, sewage decomposes so rapidly that 
a nuisance is caused by the accumulation of sewage in the 
reservoir, so that, in selecting the site, the direction of. pre¬ 
vailing winds should be considered. Observations as to the 
set of the tide should be taken, by means of floats, to ascertain 
the direction of the currents. 

Purification of Sewage. 

Sewage generally may be said to consist of a mixture of 
' Saline matter in solution, and nitrogenous and carbonaceous 
organic matter in solution and suspension, together with a 
certain amount of grit and mineral matter. The objects 
to be aimed at in its purification are, the removal of the 
suspended matter and the oxidation of the remaining organic 
matter and ammonia. 

There is a, considerable amount of evidence to show that 
the oxidation of the organic matter, during its passage 
through filters or land, is chiefly a biological process, but 
as to the exact nature of the action which takes place 
verv little is known. 

It is practicable to purify the sewage of towns to any 
degree required, either by land treatment or by artificial 
filters, and there is no essential difference between the two 
processes, for in each case the purification, so far as it is 
not mechanical, is chiefly effected by means of micro¬ 


organisms. 

The selection of a method of sewage disposal should depend 
primarily on local conditions. 

The two main questions therefore to be considered in the 
case of a town proposing to adopt a system of sewage puri¬ 
fication arc, first, what degree of purification is required in 
the circumstances of that town and of the river or stream 
into which its liquid refuse is to be discharged ; and second, 
how the degreo of purification required can, in the particular 
case, be most economically obtained. 
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scneme must depend on a number of con¬ 
siderations, but tbe Sewage Commission state in their report 
that they know of no case where the admixture of trade 
refuse, with sewage makes it impracticable, to purify the 
sewage either upon land or by moans of artificial processes, 
although in certain extreme cases special processes of pre¬ 
liminary treatment may be necessary. 



Treatment op Sewage on Land. 

It is generally desirable to remove from the sewage, by 
a preliminary process, a considerable portion of the grit 
and suspended matter, before attempting to purify the 
sewage on land or by filters. 

If a sufficient quantity of good land, to which sewage can 
gravitate, can be purchased at a moderate price, land treat¬ 
ment would usually be the cheapest method to adopt. In 
eases where only clay land is available, it would generally 
be cheaper and more satisfactory to provide artificial filters. 

There are many cases where crude Sewage has been passed 
•over land, but the evidence show's that land treatment of 
crude sewage is liable to give rise to nuisance, by the accu¬ 
mulation of solids on the surface of the land. Moreover, in 
some cases these solids are apt to form an impervious 
layer and so impair the efficiency of the treatment. 

(liven conditions favourable to eacli process, there is little 
difference as regards cost between any of the different forms 
of tank treatment, when these are considered along with 
cost of subsequent filtration. 

There is no essential distMotion between effluents from 
land and effluents from artificially constructed filters. 

Effluents from those soils, which are particularly well 
adapted for the purification of sewage, contain only a very 
small quantity of unoxidised organic matter, and are usually 
of a higher class than effluents from artificial filters as at 
present constructed and used. Effluents from soils, which 
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are not well adapted for the purification of sewage, may 
often be very impure. 

Volume of Sewage which can be treated on land, 

Generally speaking, the evidence points to a maximum 
rate of 30,000 gallons per acre, or 1,000 persons per acre, 
with the best land after preliminary treatment, although 
some put. the rate as lrjgh as 60,000 gallons per acre, or 2,000 
persons per acre, under similar conditions. 

With unsuitable land, such as clay, not more than 3,000 
gallons per acre can be efficiently treated, even after settle¬ 
ment of the sewage. 

Table showing the approximate areas required with 
different soils. 
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Intermittent downward filtration. 


After the sewage has been screened and the suspended 
matter removed in tanks, either by subsidence or precipita¬ 
tion by chemicals, the sewage may be discharged on the 
land. Intermittent downward filtration is defined by the 
Metropolitan Sewage Commission as the concentration, for 
short intervals, of sewage on suitable land, as small as will 
absorb and cleanse it, not excluding vegetation, but making 
the produce of secondary importance. 

The action of the soil on sewage is both mechanical and 
biological. The suspended matter is removed and the 
organic matter broken up by bacteria or nitrification. The 
nitrifying organisms feed on the organic matter of the sewage 
oxidising it. 

The most suitable land is sandy, porous soil, but clay 
land can be broken up and made efficient. The surface of 
the land must be levelled, and the sub-soil under-drained 
with porous pipes, at a depth of 6 feet. The surface should 
be ploughed into ridges and set out in plots, and the sewage 
equally distributed, each plot having a rest of 18 hours out 
of the 24. Vegetables and grass can be grown. One acre 
is required for 2,000 persons if the sewage is chemically 
precipitated, but if it is not, one acre for 1,000 should be 
allowed. The effluent is sufficiently pure to be discharged 
into a river or stream. In India less land would be required. 
Evaporation is faster and much sewage would be required 
to cover the land. 


Broad Irrigation is defined as the distribution of sewage 
over a large surface of ordinary agricultural land, having 
in view a maximum growth of vegetation consistent with 
due purification of the amount of sewage supplied. 

The land should be a loamy soil, but sandy soil, gravel or 
clay can be so treated as to utilize sewage. The fall should 
be from the town to the site ' selected. Chalk soil is not 
desirable because of the fissures. After screening, the sewage 


\ 
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should be brought to the land as fresh as possible and diverted 
to the different plots by moans of carriers of earth or cement 
concrete, so that the sewage is properly applied. 

One acre of land to 300 people is required by the Ministry 
of Health, England, but much less is required if the 
sewage is precipitated before being discharged on to the 
land. One acre for 1,000 persons is sufficient. Much 
depends on the character of the soil and sewage. Vegetables 
and grass grow luxuriantly, and in India, especially, sewage 
farms if properly managed are very profitable. 

In tropical countries, in the presence of sewage farms or 
irrigation lands, the nuisance caused by mosquitoes has to 
be considered and in laying out such farms and in their 
management, this should have every attention. 

Wells in the neighbourhood of Sewage Farms. 

On general grounds, and quite apart from any scientific 
data, it would seem to be unsafe to sink any shallow wells 
in the neighbourhood of sewage farms, or to use water for 
domestic purposes from any such existing wells, unless the 
evidence as to the safety of the water were of a most 
convincing kind. 

Deep wells sunk through an impermeable stratum are 
probably safe in the majority of instances, but wells not 
protected in this way and sunk through fissured strata 
cannot be relied on to yield a safe water supply, however 
deep they may be. 

Chalk wells are, perhaps, the most dangerous in this res¬ 
pect, and a recent report by Dr. Copeman on an outbreak 
of Enteric Fever at Fulborn Asylum and a paper read at 
a recent meeting of the Epidemiological Society by Drs. 
Richards and Blinker serve to confirm this view in a strik¬ 
ing manner. The latter mentioned that a culture of a special 
organism was poured into a “ swallow hole ” at a distance 
of about two miles from a well, and was recovered from the 
well water after 674 hours. 
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Precipitation. 


Precipitation may be (1) by subsidence or sedimentation ; 
{2) chemical precipitation. 

Sedimentation is quiescent or continuous, etc., merely 
arresting the sewage and allowing the heavier particles to 
settle before passing on to land or over filter. The tank 
must be cleaned out frequently, at least once a week. 

Chemical Precipitation .—The process is now considered 
only one form of preliminary treatment on land or biological 
system, and in the case of some sewage containing trade- 
waste is almost essential and. as a rule, aids in the subsidence 
of suspended matter and facilitates filtration. 

The usual preci pit ants used are :—• 

Lime either by itself, as milk of lime 10 to 15 grains per 
gallon of sewage, or in conjunction with ferrous sulphate 
12 grains per gallon ; alumina ferric 5 to 15 grains per gallon 
of sewage, A. B. C., alumina ferric, blood, charcoal and 
clay, 50 grains per gallon, ferrozone 8 grains per gallon. 
The objections are the colour of the sewage, the supervision 
required in mixing, the cost and the disposal of the sludge. 

Ferric sulphate and limo appear to give the best results. 
In trade-waste, where much fat is present, sulphuric acid is 
used, while in brewery towns lime is the precipitant. 

The process of chemical precipitation is to a large extent 
mechanical ; the precipitant^ produced by the chemicals 
used dragging down the suspended matter. A certain 
‘amount of chemical action takes place when lime is added, 
the lime combining with the. carbonic acid and making an 
insoluble carbonate. 

Time required for Settlement in Tanks. 


Continuous flow with chemicals .. 8 hours in tank. 
Continuous flow without chemicals .. 15 ,, „ 

Quiescent with chemicals .. .. 2 ,, „ 

Quiescent without chemicals .. 2 ,, 

Septic tank without chemicals ..24 „ „ 
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is .found that 8 to 12 hours is sufficient for 

Sludge : — On the average, domestic sewage 
35 parts per 1,00,000 of suspended matter. 

Sedimentation Tanks* 


All ijanks are sedimentation tanks, but it is convenient 
to limit the expression to tanks in which the sewage is allowed 
t,o settle without the aid of chemicals, aud from which the 
sludge is frequently removed. 

In some cases the tanks are allowed to stand full and the 
supernatant liquid is drawn off by a floating arm. In other 
cases, the sewage is allowed to How through the tanks slowly 
but continuously. 

Quiescent Sedimentation :—Two to three hours’ quiescence 
is usually sufficient to produce a tank liquor fairly free from 
suspended solids, but owing to the fact that some sewage 
contains a larger proportion, than others, of solids that settle 
very slowly, no general rule can be laid clown as to the neces¬ 
sary period of quiescence. With this form of treatment, the 
deposit in the tanks should be frequently removed. 

Continuous Flow Sedimentation :—The amount of settle¬ 
ment effected does not depend upon the period of How alone? 
but upon a number of other factor’s. If the tank liquor is 
to be treated upon filters of fine materials, the period of flow 
should generally be from 10 to 15 hours. The tanks ; houlcl 
be cleaned out at least once a week. 


Septic Tanks. 

The notion that the solid matter of sewage would be 
digested by passing the sewage through a sealed tank is by 
no means novel, but it does not appear to have had any 
extensive practical application until Mr. Cameron, who 
held the office of City Surveyor of Exeter, proposed the 
adoption of the “ septic tank treatment ” for that city. 
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■0y that time it was claimed that the septic tank possessed 
the following among other advantages :— 

That it solved the sludge difficulty, inasmuch as* practically 
all the organic solid matter was digested in the tank. 

That it destroyed any pathogenic organisms which might 


be in the sewers. 


That sewage which had passed through a septic tank was 
more easily oxidised than sewage from which the solids had 
been allowed to settle, either with or without the aid of 
chemicals, in tanks which were frequently cleaned out. 

As regards the first of these claims, it is now dearly es¬ 
tablished that, in. practice, all the organic solids arc not 
digested by septic tanks, and that the actual amount of 
digestion varies, to some extent, with the character of the 
sewage, the size of the tanks relative to the volume treated 
and the frequency of cleaning. The liquor issuing from 
septic tanks is bacteriologically almost as impure as the 
sewage entering the tanks. 

Domestic sewage, which has been passed through a septic 
tank, is not more easily oxidised in its passage through filter 
than domestic sew'age which has been subjected to chemical 
precipitation or simple sedimentation. 

No definite rules can be laid down as to how long a septic 
tank should be run without cleaning. In the case of small 
sewage works (serving populations of, say, 100 to 10,000 
persons), the tanks should generally be allowed to run, without 
cleaning, so long as the suspended matter in the tank liquor 
shows no signs of affecting the filters injuriously. For 
larger works, it would generally be advisable to run off small 
quantities of sludge at short intervals of time. 

The rate of flow through a septic tank is a matter in which 
the needs of each place require special consideration, but 
at few places should the sewage be allowed to take longer 
than 24 or less than 12 hours to flow through the tank. In 
India 0 to 12 hours is sufficient. In no case should loss 
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than two tanks be provided, and they should be so arranged 
that, if necessary, one tank can be used alone. 

As regards digestion of sludge and quality of the tank 
liquor, a closed tank possesses no advantages over an open 
tank. There is, however, less risk of nuisance if the tank 
and the feed channels to the filters are covered in. 

By passing septic tank liquor through tanks of a size 
sufficient to hold about one-quarter of the day's flow, with 
the addition of from 2 to 3 grains of lime per gallon to the 
liquor, the suspended solids in the liquor are materially 
reduced, the offensive character of the liquor is largely des¬ 
troyed, and a considerably larger quantity of the liquor 
can be treated per cube yard of filter. 


Chemical Precipitation. 


In the case of sewages which contain trade waste, and 
strong sewages from water-closets and towns, it is generally 
desirable to subject the sewage to some form of chemical 
treatment before attempting to oxidise the organic matter 
contained in it. In most cases careful chemical precipita¬ 
tion materially aids the deposition of the suspended solids 
and facilitates subsequent filtration. 

No general rule can be stated with regard to the capacity 
of precipitation tanks. With continuous flow, an eight 
hours ’ rate .is usually sufficient to produce a fairly good tank 
liquor from a domestic sewage of average strength. 

If sewage is allowed to remain quiescent in the tank, two 
hours 5 settlement would usually suffice. 


Relative Cost of different Methods of 
Tank Treatment. 


In the absence of special circumstances favouring a parti¬ 
cular plan, it would appear that there is very little difference 
in annual cost between the various methods of tank treat¬ 
ment, when taken in conjunction with the cost of subse¬ 
quent filtration through percolating filters, assuming that 
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kind of filter adopted in each, case is that which is best 
adapted to the particular tank treatment provided. 

Sewage filters may be divided into two broad classes : 
contact beds and percolating filters. 

Contact beds are tanks filled with some filtering medium. 
In this type of filter, the sewage is held up before it is dis¬ 
charged. The bed, after it is emptied, is allowed to remain 
empty for some time before receiving the next filling. The 
length of time which the sewage is allowed to stand in the 
bed is spoken of as the period of contact. 

In percolating filters, the sewage is not held up but is 
allowed to percolate through the filter. 

There can be no doubt that the organic matter in solution 
in sewage can be oxidised by either type of filter, provided 
the filter is properly constructed and properly worked, 
but the question of the relative merits of the two types 
is one of some difficulty, as very few strictly comparative 
experiments on a large scale have been made. 

Within ordinary limits, the depth of a contact bed makes 
practically no difference to its efficiency per cube yard. It 
would be generally inadvisable to construct contact beds 
of a greater depth than 6 feet or of a less depth than 2 
feet 6 inches. 

For practical purposes and assuming good distribution* 
the same purification will be obtained from a given quantity 
of coarse material, whether it is arranged in the form of a 
deep well or of a shallow percolating filter, if the volume of 
sewage liquor treated per cubic yard be the same in each case. 
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Contact Beds. 


Our knowledge of the action of a contact bed is very in¬ 
complete, and little is known as to the manner in which the 
organic substances of sewage are broken down, during the 
first stages of fermentation, into carbon dioxide, ammonia, 
&c. The purifying agents seem to be not only bacteria 
but also worms, larva?, insects, &c., and no opinion can be 
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ered as to the respective arnoimt of work done by each 
set of agents ; it probably differs to some extent according 
to the nature of the sewage. It has been observed that at 
some places largo numbers of worms are present, while at 
others there arc comparatively few. 

Little is known of the kind of bacteria essential for puri¬ 
fication, or as to their mode of action, and it cannot be stated 
whether they act chiefly during the period of contact or 
during the period of rest or aeration after the filter is emptied. 
There are, however, grounds for thinking that the resting 
period is the more important phase of the cycle. 

The generally accepted theory, as regards nitrogenous 
matter, seems to be that the ammonia is extracted from 
the liquid during the period of contact and. oxidised during 
the period of rest, and that the resulting nitrate and nitrite 
are diffused through the liquid of a subsequent filling. All 
the ammoniacal nitrogen, however, does not appear in. the 
effluent in the oxidised state, for there is always loss of 
nitrogen, as nitrogen gas, during the process. 

The withdrawal of suspended and colloidal matter from 
the sewage during its passage through the bed appears not to 
be a simple mechanical effect of the material, for a matured 
contact bed, not clogged, will withdraw more suspended 
matter from the sewage than another bed similar in all other 
respects but not matured. 

Construction of Contact Beds. 


In some cases contact beds have been made by simple 
excavation, but the evidence shows that in the majority of 
oases it is desirable that the beds should be constructed of 
building materials. 

Single contact will, generally, only yield a good effluent 
where the sewage to be treated is weak, and then only after 
good preliminary treatment. For the purification of par¬ 
tially settled weak sewage, and of well settled as also of 
partially settled sewage of average strength, if the case is one 
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effluent is required, double contact is neces- 
wmie if a strong sewage has to be treated triple contact 
ressary, unless the preliminary treatment is exception¬ 
ally good. 


Percolating Filters. 

In nearly every case a greater rate of filtration per cube 
yard can be adopted, if the material is arranged in the form 
of a percolating filter than if it is used in contact beds. In 
many cases the rate of filtration through percolating filters 
may be double or nearly double what it could be with con¬ 
tact beds. 

Filterwq Malarial .—The materials in general use for 
contact beds are clinker and coke ; experience of other 
materials is not very great. 

With percolating filters, however, many different materials 
have been used, and although the actual working of per¬ 
colating filters is different from that of contact beds, the 
results are. to a large extent, applicable. At York a quanti¬ 
tative experiment with septic tank liquor was made on 
a circular percolating filter, 7 feet 8 inches deep, and con¬ 
structed in four segments, one of clinker, one of coke, one 
of slag and one of broken brick, the material in each case 
being broken and riddled as nearly as possible to tho same 
size ; the bulk of the clinker was, however, distinctly smaller 
than of the other three materials. The results showed that 
the best effluent was obtained from the clinker segment, that 
the coke and slag segments gave very similar effluents, but 
not quite so good as the effluent from the clinker segment, 
and that the effluent from the broken brick segment was 
the lowest in the scale of purity. All the four effluents were 
of good quality. 

With percolating filters there is apt to be nuisance from 
flies, especially with filters constructed of coarse filter ing 
materials. In the warmer months of the year, such filters 
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swarm with numbers of psyehodicla?, which, though ap¬ 
pearing to breed and develop in the filters, may usually 
be seen in large numbers on the walls of houses or buildings- 
close to or on the works. 

Size of Material ,—The smaller the size of material used 
in a contact bed, the greater is the internal surface area 
exposed, and consequently, the more intimate the contact of 
the liquid with the material, the greater the purification and 
the more efficient the arrest of the suspended and colloidal 
matter. 

The efficiency of a contact bed, however, depends very 
largely upon the admission of air to all parts of the filter 
during the time the bed is resting empty. Thorough and 
rapid drainage is therefore of the utmost importance. 

With regard to percolating filters of fine material, if the 
liquid to be purified were absolutely free from suspended 
and colloidal solids, and if thorough aeration could be main¬ 
tained, the statement just made for filters of coarse material 
might possibly hold good for filters of fine material also. In 
practice, however, these conditions can scarcely be main¬ 
tained with large rates of flow, and the .greatest efficiency 
can be got out of a given quantity of fine material by ar¬ 
ranging it in the form of a shallow filter rather than of a 
deep filter. But it is difficult to make an exact quantitative 
statement as to the difference in efficiency of the two forms* 
The amount of sewage which can be purified per cube yard 
of contact bed or of percolating filter varies, within prac¬ 
tical limits, nearly inversely as the strength of the liquor 
treated. This statement, is based on the assumptions that 
the size of the material of which the filter is composed is. 
in each case, suitable to the character of the liquor treated, 
and that the material is arranged at the proper depth to 
secure maximum efficiency. 

Percolating filters are better adapted to variations of flow 
han contact beds. Effluents from percolating filters are 
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much better aerated than effluents from contact 
and, apart from suspended solids, are of a more uniform 
character. On emptying a contact bed, the first flush is 
usually more impure than the average effluent from the bed, 
The risk of nuisance from smell is, however, greater with 
percolating filters than with contact beds. 

Where the liquor to be treated contains much suspended 
matter, it is usually advisable to construct filters, whether 
contact or percolating, with coarse filtering material. Where 
the preliminary treatment has effectively removed the 
greater part of the suspended matter, it is best to use fine 
material in the filters. 

As a rule, special stand-by tanks (two or more) should be* 
provided at the works and kept empty for the purpose of 
receiving the excess of storm-water, which cannot properly be 
passed through the ordinary tanks. As regards the amount 
which may be properly passed through the ordinary tanka 
in storm times, the rate of flow through these tanks may 
usually be increased without serious disadvantages to about 
three times the normal dry weather rate. 

Tests for Sewage Effluents in relation to Standards. 

According to our present knowledge, an effluent can best 
be judged by ascertaining, first, the amount of suspended 
solids which it contains, and, secondly, the rate at which the 
effluent takes up oxygen from water. 

The Sewage Commission in their eighth Report deal with 
the standards and tests for sewage and sewage effluents 
discharging into rivers and streams and express their opi¬ 
nion that as a general standard— 

(1) “ The effluent must not contain as discharged more 
than 3 parts per 100,000 of suspended matter,'" and 

(2) “ With its suspended matter included must not take 
up at 65° F. (18*3° c) more than 2*0 parts per 
100,000 of dissolved oxygen in five days.” 
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But the Commissioners maintain that the nature and 
volume of the recipient waters should also be taken into 
consideration and special standards, which may be higher or 
lower than the general standard, must be fixed, as the local 
(;ircumstances require. In their opinion “ if the dilution 
is very low it may bo necessary to prescribe a specially 
stringent standard ”~ou the other hand, if the dilution is 
very groat the standard may be relaxed or suspended al¬ 
together. They think (a) that if the dilution is not below 
i 50 volumes and does not exceed 300, tlie dissolved oxygen 
absorption tost be omitted and the standard for suspended 
solids fixed at 6 parts per 100,000. (h) Bat if the dilution k 
* vcr 300 volumes and less than 500 volumes, the standard for 
suspended solids may further be relaxed to 15 parts per 
100,000 (c) With a dilution over 500 volumes, all tests might 

btj dispensed with and crude sewage discharged, subject to 
such conditions as to the provision of screens or detritus 
tanks as may appear necessary to the Central Authority. 


Effect of Trade Effluents on Sewage Purification, 


AH the trade effluents interfere with or retard processes 
oi purification to some extent, but the admixture of trade 
refuse does not make it impracticable to purify the sewage 
-upon land by means of artificial processes, although in certain 
extreme cases special proce sses of preliminary treatment 
may be necessary. 


Nuisance from Smell. 


All sewage works are liable, at times, to give off unpleasant 
smells ; they should therefore be situated away from dwelling 
houses, wherever this is practicable. 

The nuisance is apt to be considerably greater where the 
sewage contains brewery refuse in any quantity ; but, on 
the other hand, the presence of some trade effluents, such 
as iron-salts or tarry matters, tends to render the process of 
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-purification less offensive. The extent of the risk of nuisance 
depends, however, not only on the character of the sewage 
but also on the method of treatment adopted. 

The points then to be considered, when advising on a 
biological system for disposal of sewage, are:—detritus, 
chamber, septic tank, slate beds, contact beds, filter beds, 
effluents and outfall. 

The sewage must be screened and passed into a septic 
tank, which may be covered or not. After remaining 8 to 24 
hours according to climate, the supernatant liquor flows off 
and is distributed by mechanical distributors or sprinklers, 
or spread over a filter bed, or the sewage after being screened 
and admitted into a sedimentation tank passes to slate beds 
and filters and after sedimentation to contact beds and per¬ 
colating filters, Storm-water filters being provided for the 
increase due to rain. 

The contact bed may be upward contact and the liquor, 
after being in contact with the coarser material, is distributed 
by filtering trays or distributing gear over the percolating 
filter. The effluent is as a rule fit to pass into a river, but, 
if the river water is used for drinking purposes, it would be 
necessary that the effluent pass over land. 

Activated Sludge 'Process for the Purification of 
Sewage and Trade Waste. 

The purification of sewage and trade waste by an entirely 
aerobic process, free from objectionable odour, has always 
been the ideal method and has apparently at last been ren¬ 
dered possible by the activated sludge process . The raw 
sewage is screened and thereafter is aerated by being agitated 
by mechanical agitators blowing air through it; the 
process however consists not merely of aeration or agitation 
of the sewage but a combination of both, with the retention 
in the tank of the sludge, indigenous to the sewage, but 
activated by the process of aeration. In this process sewage 
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organisms multiply rapidly in the sewage and their peculiar 
value is that in some way not yet definitely understood 
they induce the rapid settling of the sludge—the latter being 
of course in consequence changed with these organisms which 
are carried down along with the sludge; the sludge is 
thereafter spoken of as “ activated ” or, in other words, 
“ ripened ”, and portions of it can be used over and over 
again for the activation of fresh sewage. 

Hitherto, with any sedimentation or septic tank process, 
retention in the tank induced anaerobic conditions, a bad 
smelling effluent, and a worse sludge of so little fertilizing 
value, that the problem of sludge disposal often became more 
serious than that of purifying the liquid contents of the tank. 

The activated sludge process not only yields a pure efflu 
ent but it also purifies the sludge, changes its character and 
converts it into a valuable asset. 

Activated sludge is built up by a>ration, gradual at first, 
the more or less purified liquid being drawn off and its place 
taken by more sewage, until about 25 per cent, of the tank 
contents consists of activated sludge. This proportion 
is then maintained and the surplus sludge can be drawn 
off, to settle rapidly and contain valuable fertilizing pro¬ 
perties. 


The Process of Purification. 


The crude sewage is first rough screened and its detritus 
settled out. The light organic, matter is retained, aerated and 
agitated until it is in a fine state of sub-division and will 
pass through the fine screen. It is then mixed with acti¬ 
vated sludge and aerated for the necessary period, passing 
through the circuit of the aeration tank until it is finally 
discharged into the settlement tank fitted with Clifford 
inlet. Here the sludge rapidly settles and most of it is 
withdrawn by means of air-lifts for further use whilst the 
surplus passes to sludge beds or tanks for dewatering and 
drying. Before however the activated sludge is returned 
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aeration tank it is usually re-aerated, i.e., air is blown 
through it in its concentrated state, as it flows back from the 
settlement tank to the sewage inlet. 

Tanks which have been sufficient for ordinary sedimen¬ 
tation or septic liquefaction will be ample for the complete 
treatment of the sewage by the activated sludge process, 
when properly equipped. 

The great circulating effect of diffusing small bubbles of 
air through porous plates called “ diffusers ”, laid in and 
forming a small portion of the tank bottom, has proved to 
be a good, effective and economical method. 

The advantages claimed for the activated sludge process 
are :— 

(1) It is hygienic, aerobic throughout, without smell, 
serial nuisance or fly trouble. 

(2) It dispenses with filters and secondary treatment. 

(3) It reduces area and cost of works required. 

(4) It involves no loss of fall and often saves pumping. 

(5) It makes the sludge innocuous and a valuable fer¬ 
tiliser. 

(6) Existing tanks can be utilised. 

(7) Long outfall sewers are necessary as works can be 

built near the town. 

But there are certain disadvantages reported, viz., the great 
bulkiness of the sludge rendering difficult the economical dis¬ 
posal of the sludge on account of its great volume. It is too 
early yet to state what is the future for this process. Already 
it has been tried successfully in England and the United 
States of America, and if the difficulties abovementioned 
can be overcome, it may come into more general use. 

Combined Refuse and Sewage Disposal. 

It can now be determined, in the light of what has been 
stated under Incinerators or Destructors (in Chapter II), 
whether it will not be possible to utilise the town refuse in 
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acquiring power for dealing with the disposal of sewage. 

In England the steam and electricity derived from the 
heat evolved in destroying refuse are used for many purposes 
including the pumping of sewage and the working of the 
gear for distributing it over the filters and making the* con¬ 
crete for building the filters. In some towns the electricity 
is available for tramways and pumping water. 

Practical Application op the foregoing. 

In very few, if in any city in India at present, can a com¬ 
plete system of removal of sewage by water-carriage be 
adopted. But in the majority, a partial system can be 
installed with great advantage. 

Let us take, for example, two cities in India : one with a 
population of about 50,000, the other with a population of 
about 120,000. 

We arc asked to advise on the best method of dealing 
with the sewage. 

The cities are 1,000 miles apart in the Bombay Presidency. 
They are both situated close to rivers. One is peculiarly 
well situated as regards gradient, while the other is not so 
well favoured. The climatic and geological conditions differ. 
One has a scanty rainfall, is practically rainless, and has 
a high dry wind, while the other has an average of 29 inches 
per annum and during the rainy season is fairly humid. 

The water supply in both cities is, or can be, made suffici¬ 
ent— in one case it is from a gathering ground, in the other 
from a river. 

Beyond the primitive system of sewage disposal and 
sanitary arrangements, they have nothing in common; the 
following description of the system in vogue with slight 
modifications applies to both places. 

At present the system of collection and disposal of night- 
soil and sullage water is most primitive. 

The drainage system consists of innumerable open drains 
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running either in th© centre or sides of the streets and lanes 
into which drains from the houses run at light angles. These 
smaller drains passing along the streets and lanes are con¬ 
nected with main open drains, which discharge into private 
gardens, the owners of which pay the Municipality for the 
use of th© stillage water. The drains are badlv made and 
laid and are constantly blocked and become full ofsullage 
water and have to be swept by hand labour. 

The privy system consists for the most part of open spaces, 
sometimes covered, chiefly on the ground floor of a house or 
in a blind lane but in some instances on the terraces. In 


many cases there are no seats or receptacles, the night-soil 
being deposited on the ground which is frequently unpaved. 
The excreta and urine and ablution water are also deposited 
on the bare ground : some is dried bv the sun and some 
absorbed by the soil. Each privy has an open draiadischarg¬ 
ing into an open drain in the lane or street and is washed 
down by the bhangi after the night-soil iff removed. The open 
drains convey urine and some night-soil and ablution water 
into the main drain in the street and discharge into the 
outfall drains. All the washings from the houses and lanes, 
therefore, are dischaged indirectly into open drains. 

There are many mahals or groups of houses in which privies 
are placed common to several houses. These privies are 
in close proximity to the windows of the houses, the entrance 
to which is by narrow lanes. In many of the lanes the sun is. 
excluded. The night-soil and urine, remaining for hours, 
soak into the soil or are washed into the open drains or to- 
some extent dried by the sun. 


Private privies are cleaned by Municipal agency. All 
privies are not supplied with proper receptacles. Each 
bhangi has to clean fifty-five privies. 

The privies generally abut on tlie open lane or street and, 
passing along the lane, the water from the bathing places 
and privies on the ground floor or upper floors can be seen 
15 
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discharging into open street drains. The narrowness of the 
fanes is accentuated by the presence of the open drains which 
occupy a considerable part of the space meant for walking. 

Night-soil is removed to the north-east of the city when 1 
it is buried in trenches ; each trench 200 feet long consists of 
seven partitions. It has been arranged to put the night-soil 
in each partition on each day of the week to facilitate early 
drying. Owing to the greater depth of trenches, drying 
takes a longer time. But the trenches have to he made 
deeper because of the limited space available. The dried 
night-soil in each trench is sold. For the removal 
of night-soil from the public latrines, mahal privies and 
private privies, there is a staff of bhangis with night-soil carts. 

This system then is insanitary for the following reasons :— 

The privy floors are connected to the open drains in the 
lanes. 

The night-soil and urine and ablution water and bath 
water, if not removed, to some extent find their way into 
the open drains. 

In these open drains, excreta, urine and sullage water 
remain close to living rooms and shops and form an obs¬ 
tacle to the traffic. 

The night-soil and urine, if not removed, become a nuis¬ 
ance and danger to health. In many of the privies the floors 
are paved, and the bhangi after collecting the excreta, washes 
clown the floor into the open drain. The urine and ablution 
water cannot bo removed, but must either soak into the 
ground or discharge into the open drain. 

The defects in this system are that human excreta, as well 
as other foul matter, arc constantly being exposed in these 
drains. These drain3 overflow and discharge into the streets 
and lanes. They encroach on the already narrow lanes and 
the sides become broken and defective by the constant traffic. 
The lanes arc so narrow that any influence the sun might 
have is prevented, 
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The ideal at which practical sanitation aims is the imme¬ 
diate removal and disposal of all excrernentitious and pol¬ 
luted matter from the neighbouring dwellings without band 
labour, 

The present system is in every respect contrary to this. 

The presence of human and animal excrement near to 
the dwellings is a serious danger to health, apart from the 
obnoxious odour polluting the air in and around dwelling 
houses ; there is a great danger of spread of Cholera, Enteric, 
Diarrhoea, Dysentery. Phthisis and infantile intestinal 
diseases. The food and water and milk are in danger of 
pollution, either directly or indirectly by flies and vermin, 
while a damp, polluted soil constitutes an additional danger 
to health. 

The Indian part of the town Is thickly populated. The 
streets are narrow with long winding passages and the houses 
irregularly built, almost touching each other across the 
narrow lanes. 

The European quarters and Cantonment and the bunga¬ 
lows are in open compounds. The sanitary arrangements 
are on the drv system and have private sweepers. The bath 
and kitchen waste discharges into cess-pits or pails which 
ate emptied and used in the garden, or put in a coss-pit cart 
which conveys it to the trenching ground. The Canton¬ 
ment has latrines and urinals on various principles, on the 
dry and wet system, dotted about at convenient but fre¬ 
quently very unsightly and unsavoury positions. The 
night-soil drops into pails and the urine separates into buckets 
and the contents are conveyed by drain carts to trenches 
or incinerators. 


tn the cavalry barracks, the horse dung and litter have to 
be dealt with, and greater attention is necessary owing to 
the breeding of flies and mosquitoes. 

As far as the European and Cantonment arrangements 
are concerned, as there is no system of sewage, the night-soil 



and waste are dealt with by the scavenging staff and can. 
be properly supervised : much depending on the contro l 
and zeal of the authorities. 

The European and Military population is about 3 per 
cent, of the whole. 

In the foregoing Chapter the data required for forming 
an opinion are given and may be re-capitulated. 

The population, geological position, class of people and 
trade, facilities for draining and disposal ; the cost of the 
system and connection of the houses ; the amount of water 
available per day per head of the population, the rateable 
value of the city and the annual income from all sources. 

The question has been under consideration for 30 years* 
in both places. Sanitary engineers and other experts have 
drawn up schemes ; but lack of funds, want of pressure and 
passive resistance of the Municipality have deferred their 
application. 

The Health Officer or the Civil Surgeon has reported on 
the necessity of doing something for improving the sanitary 
condition. The mortality is high, Plague, Cholera, Small¬ 
pox, Enteric and Diarrhoea are constant visitors, while 
Malaria is always present. 

The water supply is from a gathering ground or river arid 
is or can be made sufficient. The Health Officer has asked for 
and given good reasons for an increase in the staff ; and 
improvement in the sanitary arrangement of the houses, 
urinals and public latrines and a system of drainage to carry 
off the sullage water and sewage ; a septic tank installation 
with contact beds and percolating filters and effluent capable 
of being discharged into the river or on to a sewage farm. 

The practical engineering and actual carrying out of the 
scheme is done by engineers and, although the financial 
aspect must be considered in advising on an improvement, it 
is assumed that the ways and means will be provided. Vested 
interests and weak administration interfere with and deiay 


miSTffy 



Practical Application. 


229 


'vement—but this must bo expected. It must not 
ishearten the sanitary official ; lie must continue to press 
and push forward schemes for the improvement of the 
■district. 

In some towns in India, schemes have been proposed, 
•drawn up and considered for over 30 years before anything 
has been done. 

It is a well accepted fact that the health of a community 
■is improved by proper drainage of the soil and, although the 
locality is for the greater part of the year rainless and has the 
natural advantages of a hot sun and a high wind, the constant 
pollution of the soil by the sullage water from the open drains 
constitutes a serious danger, which the laying of underground 
sewers will materially reduce. 

The advantages of an underground system of drains 
properly laid with sufficient manholes, inspection chambers, 
flushing tanks and ventilators are : the immediate removal 
of all excrementitious and polluted matter without hand 
labour ; the soil becomes drier, the atmosphere puror and 
the surroundings of the houses cleaner. 

In Indian towns where the habits and customs of the 
people have to be considered, an underground system with 
water-closets connected and installed as in Western citi* s 
must, to a certain extent, be modified to suit these conditions, 
'but it is ari accepted fact that in Eastern towns, in spite of 
the habits of the people and their disinclination at first to 
adapt themselves to water-closets, a great, if gradual, im¬ 
provement U noticed. 

It is argued that the water-closet is misused and becomes 
choked with stones, sticks, earth, rags, &c., and the system 
gets out of order and that a certain class of people will not 
use water-closets and that 'purdah women would be prevented 
from using them unless placed inside the house and that 
rthere will be a danger of sewer air entering the house. 

Compared with the advantages of a water-closet system, 
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hese objections are trivial and have all been put forward^ 
before in other places. 

A properly yorntructed water-closet can, in every case, be 
kept cleaner than any form of native privy; while the 
ablution water and urine and night-soil from these nahanis 
or bathing places can all be utilised for flushing the water- 
closet basins and drains. The sid^s of the receptacles can be 
kept clean and the walls of the building do not reek with 
the odour of stale urine and night-soil. 

Practical experience shows that in public latrines frequent¬ 
ed by all sorts of people, ignorant and wilfully careless, much 
trouble may be caused by the blocking of the drains by 
stones, sticks, rags and that a whole-time sweepe r (halalkhor) 
must be engaged to flush and clean the basins ; and the form 
of water-closet most suitable is the trough with automatic 
flush tank and inspection chambers. The blocking of the 
drains and water-closets with stones, sticks, rags, &c., must 
be guarded against by warning the people and by super¬ 
vision and by provision of proper inspection chambers. 

The supposed danger of sewer air entering the house is 
over-estimated. In a locality particularly where the water- 
closet will be on the ground-floor, or detached from the 
dwelling, no such danger is to be apprehended. 

A properly laid water-closet system affords no such danger 
as long as the water supply is sufficient and the traps and 
VentiL Jon shafts, soil pipes and inspection chambers are 
kept in order. The hand labour of removal of night-soil is 
done away with and the sewage is carried away at once. 

The advice, then, on the question before us is that, for the 
reasons given, a system of underground drainage properly 
constructed would be suitable to these two cities. Public 
latrines and urinals should be provided on the water-carriage 
system. Water-closets should be provided for groups of 
houses with automatic flushing tanks and the waste water 
from baths and washing places used for flushing the drains. 
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ertain number of pail depots should be provid 'd, to 
^wliieh night-soil can be conveyed from houses where water- 
closets cannot at once be installed. 

The narrowness of the lanes and the congestion oi the 
houses in the town proper naturally constitute a difficulty 
in dealing with the question of adopting any system of 
drainage, but there seems no immediate prospect of a scheme 
for widening these lanes. Looking at the present condition 
we are distinctly ofopnion that: the underground system 
properly devised and carried out would be an improvement 
on the present arrangement. 

On going over the different schemes, it will be seen that 
drains of varying dimensions can be brought up to within a 
few feet of most of the houses. Inspection chambers, man¬ 
holes and flushing tanks should be provided and the con¬ 
nection of privies could then be made. 

The Cost . — Although the question of cost may be outside 
the sphere of the ordinary sanitary student in England, 
unless he be surveyor or sanitary engineer or builder, 
this is a very important factor in India and one that delays 
improvements ; every oue interested in sanitation should 
have, therefore, some idea of the subject so as so guide 
him in advising on any particular scheme. 

Much depends on the geographical position of the locality 
the gradient, distance, depth of sewer, nature of soil. 

In one cast; a scheme for draining a town may cost Rs. 10 per 


head of population, while in another it may be R*. 20 or more. 
In England the cost (pre-war) of a complete sewage system 
and disposal of sewage was f 1 per head of the population. 

The cost of installing a water-closet will be from Rs. 750 to 
Rs. 1,000 including tanks, cisterns, connection, &c., complete. 

The cost of a house connection varies with the width of 
the road and depth of sewer. In the case of a street 30 
feet wide with a sewer 0 feet deep, each connection will cost 
about Rs. 70. 
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The expense, il borne by the landlord of small houses in 
ordinary towns in India, is very high compared with the value 
of his property ; and the cost of installing water-closets 
or converting privies into water-closets and making house 
connections should be shared by the Municipality and the 
landlord either by financial aid, loans or by spreading the 
payment over a period of time ; every inducement should 
be offered. In many of the large towns in England, the 
alteration of the old privy midden or pail into water-closets 
has been carried out in this way. 

As already pointed out, it will be some time before the 
open drainage system and the discharge of sullage on to 
the sullage ground and the trenching of night-soil can be 
done away with, but the tendency of sanitary engineering 
in India is towards that end. The general arrangement of 
houses in the thickly populated towns and the distance 
between bungalows in the wealthiest parts render this costly, 
but it can be done by degrees. 

To briefly summarize :— 

The water supply should be increased to 25 gallons 
per head per day as a minimum. 

The out-fall on which the sewage is to be discharged 
should be acquired and properly laid out for a bio¬ 
logical installation and effluent to discharge on the land. 

The town proper should be drained and sewered. 

Public latrines and urinals on the water-closet system 
should be provided and trough water-closets installed 
for groups of houses. 
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By-laws and regulations should be drawn up for the 
control of water-closets for private houses. 

Financial assistance should be given to the landlord 
to provide water-closets and house connections. 

Storm-water drains should be provided according to 
the rainfall and position of the locality, bearing in 
mind the prevention of mosquito-breeding places. 
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Glossary of Technical Terms. 

Aerobic. — “Living in contact with air.” The term is applied to 
certain micro-organisms which live preferably in the presence of atmos¬ 
pheric oxygen and oxidize the ammonia in sewage into nitrites and nitra 
tes. Aerobes are divided into facultative and obligate aerobes : the for¬ 
mer can live in the absence of oxygen, the latter are unable to do so. 

Anaerobic - “ Living without air.” The term is Applied to certain 
micro-organisms which live preferably without air, and reduce the organic 
matter in sewage, thus preparing it for treatment by aerobic bacteria. 

Anti-Siphonage Pipe, —The term given to a small pipe which 
supplies air to siphons and traps, and prevents their being untrapped by 
a partial vacuum being formed through a sudden rush of water falling 
in a pipe to which the siphon or trap is connected. 

Bacteria.— Bacteria is a generic term applied to a number of min¬ 
ute unicellular organisms belonging to tho vegetable kingdom which 
multiply by fusion only. In this book the word bacteria is used generally 
to include micrococci and other members of this family. 

Catch-Pit.— A chamber built below the level of the invert of a sew¬ 
er in which the velocity of the flow is induced so as to collect such heavy 
deposit as may be in the sewage. 

Combined System* — The name given, to the system of sewerage 
in which the conduits are constructed for the double purpose of receiving 
both sewage ami surface water. 

Configuration. —The external aspect or contour of the land or 
district. 

Datum. —Some fact or quantity granted or known from which other 
facts or quantities are calculated, e.g., a certain step at the Town Hall. 
Bombay, is assumed to be 100 feet above an imaginary plane for the 
purpose of calculating other levels in the City. 

Dhapa. — A slab of stone used for covering or spanning a masonry 
drain. 

Disk-Valve. —A circular sliding iron door used for closing a pipe 
sewer. 

Domestic Sewage. —The sewage derived from the habitations of 
men and beasts in contradistinction to that derived from factories. 

Ga sket. — A thin twisted or plaited rope put first into the joints of 
pipes to prevent the cementing materials from passing into tho pipes. 

Gradient. — The name given in sanitary engineering to the inclina 
tion or slope of a pipe or conduit : the vertical fall divided by the 
horizontal distance. 
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-Cement mixed with water to the consistency of cream. 

Inlet.— The term applied to the higher or upper end of a pipe or 
conduit. 

Intercepting 1 Trap.-— A trap or siphon placed on a house drain 
between the sewer and the house to intercept, and prevent gas from the- 
former passing up the drain or into the house. 
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Invert 

drain. 


-The name given to th?« lowest portion of a sewer, pipe or 


Jump-weir.—A name given to an arrangement made at the street 
end of a house-gully, which permits of a small flow of stillage from the 
gully to fall into a trap in connection with the house drain, hut allows 
of a greater flow of surface water to pass over and discharge into a drain 
set apart for the purpose. 

Liquefying Tank.— A tank in which the organic sewage matter is 
broken up or liquefied by bacteria. 

Manhole —A masonry chamber, with a heavy east-iron cover, built 
on a sewer or drain, through which it is possible to enter and hav e access 
to the sewer or drain for cleaning and inspection purposes. 

Outlet.— The lowest end of a sewer or conduit, or the end through 
which the sewage is discharged from a manhole, tank. etc. 

Ovoid.— A term used to describe ewer,? built in the shape of an egg. 

Oxidation —A term used in sewage purification to denote the 
final change which takes place in destroying organic matter: the addition 
of oxygen to the effluent by the admission of air to the latter. 

Pathogenic*— The name given to a class of organisms which, when 
introduced into the body, give rise to disease (Pathogen ic= Disease- 
producing). 

Prestock.— A gate usually made of iron and built into the body, so 
that it can lie raised or lowered at will in controlling the discharge of 
sewage or water. 

Flumb.—Vertical or straight. 

Precipitation.— The process by which a substance held in suspen¬ 
sion in a liquid is made to separate from another or others and fall to 
the bottom. 

Pu deal©.—Olay worked up by being mixed with water to a plastic, or 
sticking condition. 

Rubble.—"Rough irregular stones used in coarse masonry or to fill up 
the internal between the facing coarses of masonry. 
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raper or Shield — Au appliance used in cleaning an ovoid 
vver and made in the shape of the sewer with a portion of the bottom or 
the top cut off : when inserted in the sewer it heads up the sewage by 
contracting the area of the flow, which is consequently accelerated and 
facilitates cleaning by softening the deposit. 


Seal. —'the depth of contained water in a trap which prevents the free 
passage of air or gas through it. 

Sectional System. —The name given to the system of sewerage 
in Which a district is divided into sections, each of which has sewers 
gravitating to one point within it. 


Separate System.*— Tn name given to a system of sewerage* 
in which thero are different conduits for storm-water and sewage. 


Septic.— A term denoting the promotion of putrefaction. 


Shored —Propped or supported by timber. 


Silt— A term given to the deposit of solid matter found in sewers and 
drains. 


Siphon. —A bent tube whose legs are of unequal length, used for 
drawing liquid out of a vessel, the shorter leg being inserted in the liquid 
and the larger hanging down outside ; when the air is sucked from the 
tube the pressure of the atmosphere causes the liquid to rise in it and 
flow’ over. 

Sludge —Soft mud : the term applied to the deposit in biological 
tanks and filters, 

Socket. —Tlio opening at the end of a pipe generally enlarged, into 
which is inserted the end of another pipe to make a joint. Sec “Spigot.” 

Spigot —The end of a pipe which is inserted into the enlarged end of 
another pipe to make a joint. 

Sterilization. —By the expression “ sterilization of any substance ” 
is meant destruction or removal of all germs and their spores contained in 
or on such substance. 


Sub-Soil. —The beds which lie below the surface soil. 

Tidal Flap. -A door attached to a sewer at a manhole, by which 
the so wage may be retained in the sewer tot ' ishing purposes (properly,, 
a gate used to exclude tidal water). 

Trapped, —So formed as to hold a depth of w T ater sufficient to 
prevent the free passage of air or gas. 

Urban. —That part of a large city or town which has been fully built. 

upon. 
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*J/ Water GuJIy. —A trapped receptacle through which the surmco 
^ water from the road flows into an underground drain. 

Water Tables. —'Flat dressed stones fixed at the sides of a road 
over which the surface water from the road flows to the water gully or 
drain 


Wetted Peri me ter. -—The length (measured at right angles to the 
flow') of such parts of the sides and bottom of a conduit or channel as are 
in contact with the liquid. 


Windsail. —A 

sewers or drains. 


tube or funnel of canvas used to convey air into 


CHAPTER IV. 


Water. 

Water is a prime necessity of life. It assists in the building 
up of tissues, in the elimination of waste materials from the 
body and in regulating the temperature of the body under 
varying conditions of heat. It is composed of two elements, 
hydrogen and oxygen, in the proportion of two of the former 
to one of the latter. Water should be clear, transparent, 
tasteless and odourless, and, when viewed in small quanti¬ 
ties, perfectly colourless. When seen in bulk, however, it 
possesses a greenish blue colour. Practically speaking, water 
is incompressible, but the volume of any given weight varies 
largely with the temperature. 

As a general rule, fluids at all temperatures between their 
freezing and boiling points expand when heated and contract 
when cooled., but water is an exception to this rule, as in 
freezing it expands about T \ th of its volume. Its maximum 
density is at 4° 0. and if cooled below or heated above that 
temperature, it expands. The standard density of water is 
fixed at 4° C. in France, and at 60° F. in England. 

The. freezing point k 0° C., or 32° F., but if many salts are 
present, the freezing point is lowered and the boiling point 
raised, the water moreover having a higher density than ordi¬ 
nary water. In freezing it becomes purer, as it loses some 
of its saline constituents and air ; ice water, therefore, is badly 
aerated and heavy. Water boils at 100°C. or 212° F, at the 
ordinary barometric pressure, but if the pressure be reduced, 
e.g., by ascending a. mountain, or by placing water under an 
air-tight globe the pressure of air in which is reduced by an 
air exhaust pump, it will boil at a lower temperature and can 
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•even be made to boil at the ordinary temperature of the room 
if the pressure of the air above it in the globe be reduced 
sufficiently. 

Water evaporates invisibly at all temperatures, the amount 
being influenced by various factors, to which reference will be 
made later. It is a remarkable solvent, readilv dissolving 

'J o 

gases and solids from the air and soil. This is a most import¬ 
ant fact necessitating precautions in a public or private 
supply. Oxygen, nitrogen, ammonia, hydrochloric acid, 
carbonic acid, etc., are easily absorbed. In addition to this 
power, it may hold in suspension mineral matters such as clay 
and sand, and also organic matter, e.g., the lower forms of 
animal and vegetable life; finally, water may dissolve certain 
metals, e.g., lead, iron, zinc. 

When bodies pass from the solid into the liquid state, or 
from the liquid into the gaseous, a large quantity of heat is 
absorbed or rendered latent : thus water at 0° C. equals ice 
at 0° C, plus the latent heat of liquefaction. For example, if 
equal weights of water, one at 0° C. and the other at 100° C. 
be mixed, the mixture will have a temperature of 50° C., but 
if equal weights of ice and water, the former at 0° C. and the 
latter at 100° C. be mixed, the mixture has a temperature of 
10’6° C. only. So also steam at 100 °U. equals water at 100 °C. 
plus the latent heat of vaporization, and to convert water, say 
one pound of it, at 212° F. into steam at 212° F., as much heat 
is required as would raise 965*7 lbs. of water one degree. 

Water has a greater latent heat than any other substance, 
i.e., more heat is spent in rendering a given quantity of ice 
liquid than in liquefying a similar quantity of anything else. 
These factors have a great influence in checking excessive, 
evaporation and the too ready freezing of lakes. Water has 
a high capacity for heat but is a poor conductor of it. The 
ierm specific heat means the amount of heat required to raise 
a unit mass of a body through one degree in temperature, 
fn England the standard is one pound of a substance through 
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1° F. In France it is one kilogramme of ice cold water through 
one degree C. Weight for weight, water will absorb more 
heat than any other substance for the same rise of. tempera- 
tun?. The specific heat of a. substance is generally greater 
when liquid than when solid or gaseous, e.g ice has only half 
the specific heat of water. The latter increases with its 
temperature. The specific heat of a perfect gas does not 
vary with its temperature or its density. For a large number 
of simple substances, the specific heat of equal weights is 
inversely proportionate to the atomic weight. In regard to 
solids, the specific heat is greater at a high temperature than 
at a low one, except in the case of platinum. 

Sources of Supply. 

Natural waters may be classified as follows:—(]) Rain 
water ; (2) surface waters, e.g,, rivers, streams, lakes and 
ponds; (3) sub-soil waters, e.g,, springs and wells. From 
whatever source, however, our water supply comes, it is 
ultimately dependent for replenishment on the rainfall. 

Rain Water. 

For any given temperature, air will hold only a certain 
quantity of aqueous vapour or moisture ; the h gher the tem¬ 
perature of the air the greater will be the amount of vapour 
it will hold, and when it contains its greatest possible amount 
it is said to be saturated. Now, if air laden with moisture be 
cooled, a point will be. ultimately reached when the atmos¬ 
phere contains as much moisture as it can retain at that tem¬ 
perature and if the latter be still further reduced, then the 
surplus moisture is deposited as rain, mist, snow or dew and 
the temperature at which this deposition occurs is called the 
dew-point . 

Rain water carefully collected, far from aggregations of 
population, is generally a very pure water, being a rule 
soft and well aerated. Near towns it carries clown with it 
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many impurities, especially in the earlier portions of a down¬ 
pour. Near large towns where coal fires are abundant, one 
may find in it traces of ammonium carbonate, nitrite and 
nitrate, and also nitrous and nitric acids and sulphurous and 
sulphuric acids, but as a rule free acids are not found in the 
absence of factories and large collections of private houses 
consuming coal. Angus Smith states that the sulphates 
increase in amount as we pass inland before large towns are 
reached, and that they are due to the sulphur in the coal con¬ 
sumed. He further states that the salts of. ammonium in¬ 
crease in amount as towns increase ; they come partly from 
coal and partly from decomposed organic substances. In the 
neighbourhood of the sea coast, rain carries down with it 
sodium chloride or common salt and also sulphates derived 
from the sea. As it nears the earth’s surface, rain absorbs 
organic matter and carries with it many bacteria in suspen¬ 
sion, as well as pollen, spores of fungi, minute particles of 
straw, hair, animal excrement, and sand, etc. On account of 
the ammonia present, the bacteria are apt to multiply rapid¬ 
ly : consequently, when rain water is required for internal use 
it should always be filtered first. 

There are certain objections to the use of rain water as a 
source of domestic supply, among which may be mentioned : 

I Its uncertainty. 2. The prolonged dry season experi¬ 
enced by some countries—this involves a very large reservoir. 

3. Rain water is not very palatable, and lastly much depends 
on where the rain falls, e.g., if it falls on to a roof, it may be 
very contaminated owing to soot, dust, decaying vegetable 
matter and the excrement of birds. 

In favour of rain water is the fact that, in general, it is 
very pure and it is well aerated and soft. Ii it is used as a 
source of supply for a household, it must be remembered that 
near manufacturing towns its reaction is frequently acid and 
it may therefore act on certain metals, in consequence of 
which fact it should not be stored in lead, iron zinc, or galva- 
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ised iron tanks. Slate tanks with cement joints should be 
sed, or, if the storage is on a small scale only, earthenware 
cisterns are good. Very large tanks should be of brick lined 
with hydraulic cement and every precaution must be taken to 
prevent the entrance of surface or sub-soil water and also the 
earlier portion of the rainfall, as this is usually foul from hav¬ 
ing washed the air and also the collecting surface. If the 
water is to be used for drinking purposes, it must first be filter¬ 
ed. In Great Britain rain water is generally less pure than 
water from a deep well or spring, because of the large amount 
of smoke, effluvia, excremental dust and products of animal 
and vegetable decay, etc. Where rain water is stored for 
domestic use, rain water separators can be fixed to the rain 
water downtake pipe. They allow the earlier portions of the 
rainfall to flow away, hut after a time, by an ingenious valve 
working on a pivot and actuated by the rainfall itself, the 
water is diverted into another pipe and passes to the storage 
cistern. 

Part of the total rainfall that occurs is evaporated 
again from the surface, part flows along to form rivers and 
lakes, and the third portion sinks into the soil vertically or 
obliquely through fissures or pores until it reaches an im¬ 
pervious stratum, and then either finds its wav laterally to 
the surface in the form of springs or accumulates in the porous 
strata overlying the impervious layer, where it may be 
reached by sinking wells. 

The amount which sinks in depends on many circum¬ 
stances, e.ff., the nature of the soil—in sand and gravel about 
90 ( y, in chalk 40;/, iu limestone 20%, and in clay none. 
Further, obviously the proportion which sinks in is less in 
hilly districts where the water flows away freely. In win¬ 
ter a larger amount runs off the surface by gravitation than 
in summer, when by reason of the increased temperature 
evaporation is larger and the absorbent properties of the earth 
somewhat greater. 

16 
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xperiments carried out by Tudsbery and others over a 
period of 14 years gave the following results as regards loss 
by evaporation. 

The evaporation from the surface of water exceeded the 
rainfall in 3 out of. the 14 years. The average results of the 
14 years were :— Evaporation. 

r -A--n 

Ea infell. Soil. Sand. Water. 

25’7 18'1 4*3 20 * 6 

The small amount of evaporation from sand presents a 
marked contrast to that from the less permeable soil. 

The mean daily average in England is 0*08 inch and 
in India 0*20 inch reaching even up to 0*50 inch in 24 hours, 

Throughout the year the average evaporation from roofs 
•may be taken as 20 to 25% of the rainfall; being greatest 
where the rainfall is least. 

The loss by evaporation from lakes providing water to 
Bombay City during the 8 months of the dry season may be 
taken as under 

Yehar .. .. .. .. 1,700 Million gallons. 

Tulsi . .. 230 

Tans a .. .. .. .. 5,200 „ 

and for the remaining 4 months of the year, one may reckon 
an additional loss of 25 per cent. 

The average rainfall in Great Britain is about 30 inches. 
In certain parts of Assam, it is over 400 inches. M 
Mahableshwar, Bombay Presidency, it is over 260 inches ; 
whereas in certain other parts of the world, rain seldom if 
ever falls, e.g., in the Sahara and in parts of the interior of 
.Australia. 

We may assume that about 6/10 of the actual average 
rainfall is available for storage, as a certain amount sinks 
into the ground—the exact amount, as has already been 
stated, varying with the rapidity of the rainfall, the compact- 
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»r porosity of the soil, the steepness or flatness of the 
amd, the nature and quantity of vegetation upon it, and 
the existence or otherwise of artificial drains. A certain 
amount also is lost by evaporation, the degree of which 
depends much on the temperature of the air and its dryness 
and rate of movement. 

The following data in connection with rainfall may be 
of use to the Inspector to remember:— 

(1) That one inch of rain represents about 101 tons of 
water per acre, i.e., about 4’ 67 gallons per square yard. 

(2) The following formula may he used to calculate the 

amount of water given by rain, when the amount of rainfall 
and the area of the collecting surface are known - 
Area in square feet X 144 X rainfall in inches 
--—cubic feet 

1,728 

and one cubic foot of water— 0*23 gallons. 

In calculating the receiving surface of the roof of a house, 
w r e need not take into account the slope of the roof but merely 
ascertain the area of the flat space actually covered by the 
roof. 

(a) Area of roof in square feet X \ rainfall in inches - -gallons 

per year. Or 

Inches of rainfall X 2 1 323,200~c.ft. per square mile. 

„ X million gallons per square mile. 

„ X 3,630—c.ft. per acre. 

1 gall. = 0 16 c.ft.=10 lbs, 

(b) area of roof in square feet X rainfall in feet—-cubic feet of 

water, 

e.g.— roof space 55 square feet per head, 
rainfall 27 inches =2£ feet, 
then 55 X 2J—124 cubic feet, 
deduct 25 for evaporation—99 cubic feet, 
and 99 X 6 * 23=gallons 0*17 per head per year. 
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Surface Waters—Rivers, Streams and Lakes. 

Rain falling on hills and cultivated and uncultivated lands 
in part goes to form lakes and rivers. As a rule surface 
water contains more dissolved matter than rain water. 
It is soft and the organic matters present are chiefly of vege¬ 
table origin. The chlorine present is low in amount; am¬ 
monia, nitrates and nitrites are generally absent except in 
such quantities as may be found in rain water, but if the sur¬ 
face water has come from cultivated lands which have been 
manured, then nitrates and nitrites may be present in consid¬ 
erable amounts. So also chlorides, if men or animals live 
on the collecting area. 

Moorland waters may contain much peaty matter, some¬ 
times in sufficient amount to cause Diarrhoea in the con¬ 
sumers ; moreover, due probably to the presence of certain 
acids, such water may give rise to lead poisoning if the dis¬ 
tributing pipes are of that metal. 

If the surface water has passed over calcareous soil, it may 
possess a considerable degree of hardness. As a general 
rule, upland surface waters are good and safe to drink and 
good for trade purposes. 

River waters are derived in part from springs, in part 
from subsoil water and in part from surface waters. Snow, 
ice and floods influence rivers greatly. 

The dissolved solids vary less than in spring water. They 
rarely exceed 30 to 40 parts per 100,000. As the water is 
derived from so many different sources, it is easy to under¬ 
stand that the different rivers vary in composition very great¬ 
ly and the same river even, in the various portions of its route. 
This depends largely on the tributaries, which may arise 
in areas of vastly different geological formations to the main 
stream. The dissolved organic matter is greater than in 
spring water, due to the influence of the surface water con¬ 
tribution ; this may come from cultivated manured lands or 
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from farmsteads, etc. Also in times of flood, much impurity 
of both animal and vegetable origin may gain access to the 
rivejr. Further, when a river passes through a more or less 
thickly populated area, it receives a great amount of pollu¬ 
tion from household refuse and from factories, etc. Mining 
operations, especially lead mines, are often the source of much 
pollution, 

In the tropics where rivers frequently become completely 
or partially dried up during the dry season, there is a great 
risk of the bed of the stream becoming very foul from human 
&nd animal excrement and from the refuse matter of villages 
on its hanks. 

In India and certain other countries, where sacred cities 
are to be found on the banks of certain rivers, there is an 
added risk in drinking water derived from such a source, 
owing to the custom prevalent amongst the people, of bath¬ 
ing in vast crowds in the river, and rinsing their months 
with the same water in which their ablutions are performed, 
while others go the length of drinking the same water. Very 
large numbers of pilgrims annually frequent these places and, 
as Cholera is a most usual accompaniment of any gathering 
of people in India and the East in general, it is not difficult to 
understand that Cholera may be readily disseminated 
by such practices. Examples of this are seen annually at 
Nasik and Pandharpur resulting in the subsequent infection 
of Bombay. 

Generally speaking, the water of a river in the lower part 
of its course is less hard and more saline than the water of 
its upper tributaries, because the chalk held in solution by 
€0* is deposited owing to the C0 2 escaping into the air in the 
•course of the river’s flow. 

Whether rivers are capable of self-purification has been 
the source of much controversy and the subject of many ex¬ 
periments. The evidence on the whole appears to favour 
the idea that they are. 
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The various agencies advanced to account for their puri¬ 
fication include subsidence, dilution, growth of vegetation,, 
oxidation, sunlight, natural water bacteria, and infusoria. 
The relative degree of activity of each element has not yet 
been satisfactorily ascertained but sunlight is unquestion¬ 
ably a very powerful factor. 

River water contains:— 

1. Suspended matters of mineral, vegetable and animat 
origin. 2. Dissolved gases—nitrogen, carbon dioxide, and 
sometimes sulphuretted hydrogen. 3. Dissolved solids—lime, 
magnesia, soda and potash, iron and aluminium in combi¬ 
nation with chlorine, sulphuric, carbonic, phosphoric, nitrous 
and nitric acids. 

The following is a very rough method of estimating the 
yield of a stream :—Take a part of the stream where the chan¬ 
nel is more or less uniform in breadth and depth. Find the 
average breadth and depth in four or five places. Find the 
mean velocity of the stream in feet per second ; this is usually 
about —■ the surface velocity and is ascertained by noting 
the length of time taken by a float in mid-stream to* traverse a 
given length of the river. Now multiply the sectional area by 
the mean velocity and the result is the flow in cubic feet 
per second ; and cubic feetX6*23= gallons of water. 

Lake water is water which, owing to the configuration of 
the country-side, has accumulated in such quantities as to 
form a considerable collection. Springs may also contribute 
a share in their formation. The water is usually soft and free 
from animal impurities but may contain vegetable organic- 
matter. 

Sub-soil Waters-—(1) Springs and (2) Wells. 

(1) Springs or outflows of water from the earth are of two 
kinds :—(a) Land Springs are formed by the percolation of 
water through superficial porous soils such as sand, gravel or 
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alluvial earth overlying an impervious stratum such as clay. 
If. when these two strata (the pervious and the impervious) 
come to the surface, the line of junction be tapped, a land 
spring is formed, as the impervious stratum below throws out 
the water from the pervious stratum above by hindering its 
further descent and causing it to flow out laterally. Such 
springs are usually found on the face of slopes ; they are 
uncertain and precarious as a source of water supply, as 
their output depends on the extent of the available porous 
collecting area. They are replenished by heavy showers 
which do not appear to affect deeper springs and wells ; in 
consequence, they are liable to become dry in prolonged dry 
periods. If the porous layer in one particular spot is 
situated too deep, a pocket may form and the level of the 
water in the pocket sink below the level of the outcrop in 
periods of drought and the spring cease to yield until a 
prolonged rainfall occurs. 

(b) Dee]) Springs are those in which the source is the rain 
water percolating through great thicknesses of porous rock 
overlying an impervious stratum ; the presence of some 
fissure or fault in the overlying stratum permits of the water 
below it rising to the surface. Frequently, the actual col¬ 
lecting area is at some distance from the spring itself. Such 
springs are met with in chalk and greensand. As the water 
has generally been well filtered, it is usually of great purity if 
surface drainage is excluded. The water is sparkling and 
palatable. They are preferable to land springs on account of 
their greater constancy and less liability to pollution. The 
character varies with the source. Water from Devonian 
rock, mountain limestone, new red sandstone and chalk may 
be too hard for domestic purposes. 

(2) Wells are of two main varieties, shallow and deep. 
The distinction* between them is differently interpreted by 
different people. Some term any well over 50 feet deep as a 
deep well, irrespective of the strata through which it is sunk. 


mtsr#y 


Sanitation in India. 


• Got/vT- 



wiiile others restrict the term to those wells only which pass 
through some impervious stratum to a water-bearing layer 
beneath. This latter definition is the more generally accepted 
one. 

Shallow Wells. 

A superficial or shallow well is a well which derives its 
water from a permeable stratum overlying an impermeable 
one, but not in itself overlaid by such. The water from such 
a source is always more or less suspicious and in many cases 
distinctly bad. For convenience wells are often sunk in 
the immediate vicinity of habitations, stables, etc. In 
Bombay City there are some thousands of wells sunk in the 
ground floor of houses. 

There are many sources of possible contamination, under 
the circumstances, usually associated with superficial wells, 
<?.</., the ordinary impurities of the soil of towns, leaking drains, 
cesspits and cesspools, middens, neglected basket privies, 
manure heaps of stables, pig styes, burial grounds, decaying 
vegetable and animal matter. The habit of performing 
personal ablutions and of cleansing garments at the mouth of 
insufficiently protected wells is also a source of risk. 

As the rain water penetrates the ground, it tends to descend 
until, sooner or later, it meets an impervious stratum which 
-arrests its downward movement and tends to divert it later¬ 
ally, and as the sub-soil water steadily moves in the direction 
of its natural outflow depending on fall of the stratum in 
question, the Location of any cesspool, stable, burial ground, 
etc., above the well must naturally lead to contamination of 
the latter, depending of course on the distance away and on 
the amount of demand made on the well and porosity of 
the soil in question. Another frequent source of possible 
■contamination is the custom of using private Vessels to with¬ 
draw water from a well; with an ignorant and careless people 
much pollution may thus be introduced. 
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The Koctf system of drawing water from a well also leads 
to contamination of the water, owing to the amount of dirt 
which must necessarily adhere to the rope as the bullocks 
walk backwards up the incline leading to the well. 

Again, the custom of planting trees in such a position as 
to overhang wells results in pollution of the water by 
decaying vegetable and animal matter, birds, etc. 

The organic matter found in superficial well water is gene¬ 
rally of animal origin. Water which has soaked through 
sand and gravel may be impure from contained ammonia, 
chlorides, nitrates and nitrites. 

It must always be remembered that the source of pollution 
may be situated at some considerable distance from the 
well or spring. Leaking cesspools, manure steads, etc., 
may through faults in the strata, etc., discharge a portion 
of the contents into a well far away. There are various 
methods of detecting any suspected source such as this. 
Chemical substances are introduced at the suspected source 
and their presence in the well water i3 subsequently looked 
for, after having taken the precaution of ascertaining that 
none of these substances existed in the water prior to the 
experiment. Lithium, chloride, flour esc in and common salt 
are the substances most usually employed. The presence 
of lithium in the well water is ascertained by the spectroscope, 
that of salt by the silver nitrate test, and that of fluorescin 
by the fact that this substance gives a green fluorescence in 
the presence of an alkali. Dr. Beam of the Gordon College, 
Khartoum, has introduced a very delicate test for the 
slightest trace of this substance. He found that the con¬ 
centrated water of the Nile was too highly coloured to permit 
of accurate observation under the method usually employed- 
His method is as follows :—Evaporate one or two litres of the 
water to small bulk and add a few drops of caustic soda and 
then over a water bath continue the evaporation to dryness. 
Now add 5 to 10 c. c. of strong alcohol and heat the dish 
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bringing the alcohol into contact with all parts of the water 
residue. The liquid is now passed through a small filter. In 
the absence of fluorescin, the alcohol remains perfectly colour¬ 
less, but if this substance is present, a distinct fluorescence is 
imparted. McCrae and Stock, experimenting in South Africa, 
placed fluorescin in the suspected area of contamination and 
pumped the neighbouring wells. They prefer a dark back¬ 
ground to detect the fluorescence. They noted that the water 
required to be concentrated before the test is successful; 
further, that the addition of an alkali is essential, as the' 
characteristic fluorescence is not seen in acid solution. The 
green colouration sometimes produced by iron must not be 
mistaken for that of fluorescin. 

Instead of chemicals, occasionally comparatively harmless 
species of bacteria are introduced for the same purpose, e.g., 
the bacillus prodigiosus, and its presence is subsequently 
sought for in the well or spring w r ater. 

A well drains an area like an inverted cone, the radius of 
which is equal to at least 4 times the depth of the well. If 
the well be too much drawn upon by pumping, then this area 
of drainage is greatly increased, thereby adding to the risk 
of tapping some source of contamination such as a cesspool,, 
manure stead, etc., situated some considerable distance 
away. 

A sudden rise of ground water may cause direct communi¬ 
cation between a shallow well and a cesspool not previously 
tapped. 

In peaty districts, the water from such a well may be 
brown due to vegetable matter. 

To very roughly estimate the yield from a well, empty 
the well and allow it to re-fill noting the time taken. Let 
the well represent a cylinder. The cubic contents of a 
cylinder are found by multiplying the area of the base by 
the height. The area of the base—D 2 X *7854. This gives 
cubic feet and cubic feet multiplied by 6 • 23—gallons. 
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By this means one can roughly estimate how many gallons* 
will be available in a given time. 

Precautions to be taken in regard to 
Superficial Wells. 

The well should not be closer to a drain than 4, foot for 
every foot in depth of the well, i.e.. a 25-feet well should be 1.00 
feet at least away from any possible source of contamination. 
A well should bo 200 feet from any cesspool or cemetery. 

The ground for a radius of 30 feet round the mouth of the 
well should be cemented, or paved with stone slabs set in 
cement, with a proper slope leading away from the well, and 
adequate provision must be made for carrying away any 
waste or surplus water failing on this surface, so as to prevent 
the water gaining access to the well and also to prevent the 
breeding of mosquitoes owing to the accumulation of stag¬ 
nant water in the vicinity of the well. Th actual edge of 
the well must be protected by coping stones at least 2J feet 
high to prevent access of surface water to the well. No 
private vessels should be used for abstracting water and, 
where the water is for domestic use, it should not bo with¬ 
drawn from the well by the usual village practice of employing 
oxen (Moat or Koas). 


Trees should not be allowed to overhang a well or to be so 
near as to permit the leaves falling in. 

The mouth of the well ought if possible to be closed, not 
only to prevent the entrance of dirt, or dirty vessels, but 
also to obviate the risk of mosquitoes breeding therein. By 
far the best measure is to permanently close the well by a con¬ 
crete covering, leaving only a small trap door for purposes of 
inspection and cleansing (which door should under ordinary 
circumstances be kept locked), the water being drawn by 
means of a pump. 

• The well should be lined either with bricks set in cement* 
with a backing of puddle, or with earthenware tubes or cement. 
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or iron flinders, to prevent the entrance of water except 
from the bottom or near it. 


Moreover, behind the cement or brickwork lining, there 
should be a layer of puddled clay as an additional precaution. 

In villages, etc., if possible, all shallow wells should be 
surrounded by an acre of uncultivated and uninhabited land, 
no privy or cesspool being allowed within this area. 

Koch, recognising the danger of superficial wells in times 
of epidemics, strongly advised "that existing shallow wells be 
converted into tube wells. He proposed the following method 
of conversion. The well to the level of high water mark 
should be filled in with pebbles and gravel, and above this, 
and reaching right to the top, should be placed sand. To 
obtain the water, an iron pipe must be placed in the well 
extending down through the sand and gravel to the bottom. 
This tube is connected to a pump. By this means Koch 
•claims that much danger from Cholera can be obviated. 

As a general rule, the site selected for a surface well ought 
to be as far removed as possible from all sources of contami¬ 
nation, and in a direction opposite to the natural course of 
the subsoil water, so as to tap it prior to its reaching any 
source of contamination present in the village. 

Deep Wells. 

As already mentioned, the term refers more to the fact 
that the well is sunk through one or more impervious strata 
rather than to any measure of its actual depth in feet. The 
water Obtained is generally pure and free from organic impu¬ 
rities, provided proper measures are taken to render the upper 
portion impervious and to prevent the entrance of superficial 
water. The water varies in composition according to the 
strata it passes through. 

In chalk the water is clear, sparkling, and wholesome. It 
contains calcium carbonate and carbon dioxide. In lime¬ 
stone and magnesium limestone it is good ; it however con- 



tains more calcium and magnesium sulphate than that from 
chalk. 
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From granite, metamorphic and trap rock it is very pure. 
It contains some sodium chloride and carbonate and but 
little lime and magnesia. 

From millstone grit and hard oolite the water is very pure, 
the salines present being chiefly calcium and magnesium sul¬ 
phate and carbonate. 

The term artesian well is applied by some to deep wells 
passing through an impervious stratum into a pervious and 
water bearing layer ; by others the name is reserved for those 
deep wells from which water actually overflows. 

The temperature in deep wells increases about 1°F. for 
every 55 feet in depth below 60 feet, at which depth it is 
fairly uniform at 50° F. Deep wells should, be lined with 
bricks, stone, steel, socketed wrought iron or steel pipes to a 
point at least iower than the lowest water level. If with 
bricks, they should be hard, well shaped, and well burnt and 
laid in good hydraulic mortar. To exclude land and other 
springs, etc., concrete or clay puddle must be introduced 
behind this steining. The sides of the well should be steined 
as far down as the top of the impermeable layer. 

To increase the yield from a well already executed, one 
or other of the following measures is usually adopted : — 

(1) Lower the water level in the well by pumping, where¬ 
by the hydraulic depth for the inflow is increased. 

(2) The bore hole may be deepened. 

(3) Headings may be driven laterally from the well. 


Abyssinian or Tube Wells. 


These consist of a hollow iron tube, of a diameter varying 
between If and 3 inches, which at its lower end, has a steel 
pointed projection for the purpose of boring. The tubes are 
driven into the ground by heavy iron weights suspended on a 
pulley. The lower portion of the tube is perforated to admit 
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•of the entrance of water. A tube is driven in until a water 
bearing stratum is reached and if necessary successive lengths 
of pipe are attached to the original. The water is derived 
from the stratum direct. Such wells are useful when the 
superficial supplies are known to be, polluted. When a water 
bee ring stratum is reached, a pump is attached. 

The insertion here of a few notes on the general principles 
of action and construction of various types of pumps may¬ 
be of interest. 

There are two types of pumps—the suction or atmospheric 
and the force pump. The former answers the purpose well, 
so long as the distance the water has to bs raised does not 
-exceed 25 feet. 





A 


IT 


The suction pump, or atmospheric or lifting pump, consists 
of a cylinder called the barrel, with a valve A, in. which works 
a piston or box in which is another valve -B. Both valves 
open upwards. The piston is attached to a rod. which is 
worked by a handle. When this is raised, the piston is 
depressed. The valve B then opens upwards allowing the 
wa ter or air below it to escape into the upper part of the 
cylinder. When the piston is raised, the valve in it closes and 
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\vm»»tei above the valve is lifted up and discharged through 
the spout. The water from below, owing to atmospheric pres¬ 
sure on its surface, lifts the valve at A and rushes up to fill 
the vacuum caused by raising the piston. When the piston is 
again depressed, the same process is again repeated. If the 
valves are very dry, a little oil should be poured on them. A 
small quantity of water poured on the piston before com¬ 
mencing to work makes it air-tight. This form of suction 
pump is frequently used in shallow wells. It is suitable for 
hand power only. The surface of the water to be raised 
should not be more than 25 feet below the moveable valve. 
Where the water level fluctuates, care must be taken to mea¬ 
sure from the lowest level reached during those fluctuations. 
Especially for small pumps, the suction pipe should fall all 
the way from the pump to the supply well, as any upward 
bend in the suction pipe introduces an air trap and may 
seriously interfere with the power of the pump. 

The Single Actkjn_Foroe Pump. 

Tliis pump is used to force water up to the top of high 
buildings, &c. In this pump the piston is made without 
a. valve. The pipe for delivering water is at the bottom of the 
pump. It has a valve C which opens upwards so as to prevent 
the return of the water in the delivery pipe. At the bottom 
of the cylinder is a valve B opening upwards. When the 
piston is raised, valve B opens and the water rushes into the 
cylinder f when, however, the piston descends, valve B closes 
ar.ii valve C opens and the water is thus forced rip the deli¬ 
very pipe. In this pump the force is required for the down 
stroke. The top of the cylinder need not be closed, as a little 
water poured in above the piston renders it air-tight. Some¬ 
times a solid plunger is substituted for the piston to avoid the 
expense of turning the cylinder true and also because it 
resists the wear from dirt and grease better. At each stroke 
it raises a volume of water equal to that of the plunger. 
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SINGLE ACTION FORCE TUMP. 


The Double Action Force Pump. 


This pump forces up water both at the up and down strokes. 
At the up stroke the water above the piston is forced through 
the valve A, while that below enters the cylinder at the valve 
D. At the down stroke the water is forced through the valve 
C, while it enters above the piston at the valve B. In all 
force pumpvS, the packing of the piston or box is of the utmost 
importance. It is commonly made of waste tow soaked in 
tallow rammed tight, but for great pressures cup leather 
packings are used. 


V. 



DOUBLE ACTION FORCE 3 PUMP 
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Centrifugal Pumps. 

These pumps contain no valves and no pistons. They work 
hy the revolution of a series of blades contained in an iron, 
casing. A partial vacuum is produced behind the revolving 
blade and water is dra wn in due to atmospheric pressure upon, 
it, while the water in front of the blade is forced into the 
rising main. These pumps are very good up to 25 feet. 
Some are made which are capable ol raising water up to 
100 feet. 

The Hydraulic Ram. 

Rams are used to lift water to heights as a rule not exceed¬ 
ing 150 to 200 feet, but special rams are made for greater 
heights. The principle on which they work is as follows 
{vide Diagram) The water working the ram is supplied 
through a pipe S and it escapes through the opening 0 until 



it has gained a velocity sufficient, to raise the valve or ball 
B, which suddenly stops the current in this direction and 
causes an excess pressure in the ram R which results in the 
valve C being raised. The water is then pressed into the 
air chamber A and finally through the delivery pipe D to its 
17 
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destination. When equilibrium of pressure is established 
between S and R, the valve B falls and the operation is re¬ 
peated. The ram, depending on its size, can make as many as 
200 strokes per minute. The intermittent flow through C is 
converted by the pressure of the air in A. into a constant flow 
in the pipe I). The length of the supply pipe may be ten 
times the height of the fall or more, but it must not be less 
than 
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5 times the height. 


Any working fall from, say, 18" up to 100 ft. will do to 
work a ram, but the more the fall obtained up to about 1 of 
the total height that the water has to be raised above the ram, 
the less will be the cost to raise a given quantity and the less 
will 1)0 the driving water required to lift tl t quantity. Rams 
will force water to a point several miles distant. The quanti¬ 
ty of water required to work a ram depends on the fall avail 
able, the height it is required to raise the water and the 
quantity desired to be raised. Under favourable circum¬ 
stances, rams can be made to work with less than one gallon 
of water per minute. When giving the quantity of water 
available to work a ram, it is necessary to state also the 
velocity and flow in gallons per minute. When the working 
supply is not sufficient to work a ram continuously, the water 
may be. dammed up and discharged at intervals; the ram 
thus working in intermittent manner. 

The ram is cheap and well adapted to small villages and 
country houses. The elevation to which the water has to 
be raised must not be too great, otherwise repairs to the work¬ 
ing parts will be frequently needed. 

In actual practice, it may be said, that water falling from 
any height between 4 and 40 feet may be made to raise a por¬ 
tion of itself to any greater height up to 10 times the amount 
of fail available. 

A well-made ram is very durable and requires but little 
attention, and its cost should not exceed £50 to £60. 
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Hardness of Water. 

The provision of a hard water supply for a town reacts 
in various ways. In the first place a very great waste of soap 
occurs. The constant use of a hard water for drinking pur¬ 
poses causes gas too-intestinal troubles ; vegetables boiled in 
hard water lose much of their colour and flavour. The same 
amount of nutriment is not extracted from meat, nor flavour 
from coffee or tea, with a hard as with a soft water. Hard 
water used in boilers may cause an explosion due to the 
deposition of salts, which usually occurs in the following 
order:— 

1. The carbonates of calcium and magnesium. 

2. The sulphates of calcium and magnesium. 

3. Salts of iron, if present. 

4. Silica or alumina, if present. 

The incrustation formed causes much waste of coal. 

The total hardness of most water is caused by salts of 
calcium and magnesium with some free carbonic acid ; hence 
waters from chalk, oolite, limestone, dolomite, and new red 
sandstone are hard. Rain water is soft. 

It is estimated that every degree of hardness means waste 
to the extent of one pound of soap for every thousand gallons 
of water used. 

Hardness of water is of two kinds, (1) temporary and 
(2) permanent ; the former is capable of being removed 
by boiling or by the employment of caustic lime or soda. 

Temporary hardness is due to the presence in the water 
of the carbonates of calcium and magnesium held in solu¬ 
tion as bicarbonates by carbonic acid chiefly. Salts of silica, 
iron and alumina, if present, may also add to the hardness. 
The bicarbonates of calcium and magnesium cease to be solu¬ 
ble at 212° F. and after treatment of the water with caustic 
lime or soda, as they are robbed of a portion of the carbon 




miSTffy 



Sanitation in India. 


<SL 


dioxide which holds them in solution, and they are deposited 
as mono-ca rbonates. 

The permanent hardness is due to calcium and magnesium 
sulphate, chlorides, phosphates and nitrates with some mag¬ 
nesium carbonate which re-dissolves as the water cools. The 
salts of iron, silica and alumina, if present, also add to the 
hardness. All these salts are unaffected by boiling, thus 
constituting the difference between temporary and permanent 
hardness. To determine the amount of hardness present, a 
solution of soap is used. Soap is a salt, the base of which is a 
metal and an acid, one of the fatty acids, i.e,, soap is an 
alkaline oleate, soluble in water forming with it a lather. 
If lime, baryta, alum, magnesium or iron be present, ole ate s 
of these bases are formed and no lather is given until the 
earthy bases are thrown down or used up. Free carbonic 
acid has the same effect. The precipitate formed with cal¬ 
cium conies down direct, but that formed bv magnesium 
comes after a slight delay, hence an apparent lather may 
form only to disappear later. Many of the salts contributing 
to the total hardn?ss are held in solution by carbonic 
acid, <?.</., the carbonate and some salts of lime and magne¬ 
sium and some of silica, alumina and iron if present. 

The amount of hardness may be expressed in terms of 
grains of calcium carbonate per gallon. This is known as 
Clarke’s system, where each grain equals one degree Clarke ; 
or it may be expressed as parts of calcium carbonate per 
100,000. This is known as the metrical scale. When they 
are compared, 1° Clarke—0*7° metrical. 

The total hardness of a water should not exceed 30° me¬ 
trical and of this the permanent hardness should not exceed 
5° metrical. 


Hard waters vary from 20° to 30° metrical and soft waters 
from 8° to 15°. A very soft water may contain from 6° to 8° 
metrical. The greater the permanent hardness the inoro 
objectionable the water. 
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Temporary hardness can be dealt with by caustic lime or 
soda, which robs the bicarbonates of one molecule of carbon 
dioxide and reduces them to monocarbonates. 

A water containing carbonate of magnesium • 

MgO-i 2C0 B +CaO=MgCO 3 +CaC0 3 . 

A water containing only bicarbonate of calcium: 

CaO-f 2C0 a +CaO—2CaC0». 

Water treated by caustic soda :— 

CaO+2C0 2 +2Na0H^CaCO 8 +N^C0 8 +H a O. 

A water containing sulphate of lime can be dealt with by 
carbonate of soda, with the result that a monocarbohate 
oi lime forms and sulphate of soda, a soluble salt, remains 
in solution. 

CaS0 4 +Na 2 C0 3 -=CaC0 3 +Na 2 S0 4 . 

A water containing botli bicarbonate and sulphate of 
calcium :— 

CaO+2C0 2 + CaSO i+2Na OH—CaO+2C0+CaO-f - Na 2 S 0, 
+H 8 0^CaC0«+CaC0 3 +Na 2 S0 4 +H,0. 

When the bicarbonate exists in greater proportion than 
144 to 136 of the sulphate, the difference in excess must be 
dealt with by caustic lime. 

One must know the exact degree of hardness in the water 
and use only go much lime, etc., as will combine with the 
carbon dioxide holding the chalk in solution—otherwise lime 
will pass out into the distributing pipes. 

The average amount added is about 1 oz. of iirae per 100 
gallons of water for each degree of temporary hardness. 

In the Porter-Clarke process the suspended matters are 
removed by passing the water under pressure through linen 
cloth. This process does not touch the permanent hardness. 

For the reduction of permanent hardness, the addition 
of lime, sodium, or sodium carbonate is necessary. 
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Action of Water on Lead Pipes, etc. 

Certain waters act on lead and also on zinc. 

Those waters which act most are— 
the purest and most highly oxygenated, e.g t> rain water, 
and the soft waters of lakes and upland surfaces ; 
those containing any organic matter, nitrites or nitrates 
from sewage pollution; 

waters containing much of chlorides which dissolve the 
coating of carbonates which may have formed ; 
waters containing any free acid, e.g., peaty water. 

Water containing mud and mortar appears to act more on 
lead. Moorland gathering grounds are usually rich in peat. 
Moist peat is invariably acid in reaction, and water draining 
from peat is always acid. The degree of acidity depends 
chiefly on the amount of peat and the length of time the water 
has been in contact with it; the cause of it is the growth in 
the peat itself of acid producing bacteria. 

Those waters which act least on lead are— 
those rich in the earthy salts, e.g., hard waters from deep 
Wells containing carbonates, phosphates and sul¬ 
phates, especially calcium carbonate : when sul¬ 
phates are in excess, they increase the solvent 
action; 

those containing free carbonic acid. If the CO 2 is in 
excess or the water is charged with it under pres¬ 
sure, then the coating of protective basic carbonate 
is dissolved and the solvent action of the water is 
increased. 

Silica is said to have a protective influence. 

New lead pipes yield more lead to the water than do old 
pipes. The length of time the water is in the pipe also influ¬ 
ences the result: for the first 24 hours the amount dissolved 
increases, but afterwards some is deposited and after the 
lapse of about 6 days less is found. Hot water in pipes takes 
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more lead tlian cold- Increased pressure vipto 140 lbs. 
per square inch helps the solvent action of the water. The 
juxtaposition of other metals to lead increases the solvent 
action owing to galvanic action ; this is seen when iron, zinc 
or tin is mixed. Bending lead against the grain is said to 
increase the risk. Zinc pipes, which often contain a mixture 
of lead, may yield that metal to the water. 

The amount of lead necessary to cause illness* varies very 
greatly according to the personal idiosyncrasy of the indivi¬ 
dual concerned. Angus Smith quotes a case where water 
containing grain of lead per gallon caused poisoning. 
Adams also records a similar case. Any quantity over ^V, 
grain per gallon (i.e., O’ 07 per 100,000 parts) is to be con¬ 
sidered as bad. As different observers report water analy¬ 
sis in different terms, e.g., some in terms of grs. per gallon, 
while others do so in terms of parts per 100,000, it is con¬ 
venient to remember that to convert grains per gallon into 
parts per 100,000, one must multiply by 10 and divide 
by 7. 

To 'prevent the absorption of lead various devices have been 
proposed, including acting on the water before it enters the 
pipe and acting on the pipe itself:— 


1. Limestone, lime, or bicarbonate of soda is added 
to the water in order to lessen its acidity. 

2. Lead pipes lined with tin have been recommended, 
but as the lining is liable to fracture, galvanic 
action may be set up and lead dissolved. Block tin 
pipes besides being expensive are liable to corrosion 
if the water contains nitrates. Tin lined iron pipes 
have been used in many places. On the whole, 
the best is to have good iron pipes protected in 
one of the various ways in vogue. Filtration 
through sand, charcoal, or spongy iron will remove 
much of the lead. . 
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Action of Water on Iron Pipes. 

The action appears to be energetic at first but diminishes 
later. Soft waters act freely on cast iron, causing corrosion 
and consequent turbidity of the water and diminution of 
the lumen of the tube. Waters with little lime but high 
chlorides act rapidly on iron. They acquire a ferruginous 
taste and leave a deposit of red oxide of iron in vessels. 
Different methods have been adopted to protect iron pipes 
from corrosion. 

Angus Smiths protective process consists in coating the 
interior of the pipe with a mixture of pitch. As a result the 
corrosive action of the water is lessened. The pipes are heated 
to 810° F. and are then immersed in a bath of pitch for some 
time. This bath must be kept at a temperature of not less 
than 310° and the pitch used must be distilled until all the 
naptha has been driven off ths coal tar. To the pitch about 
5 % to 6 % of linseed oil is added. The pipes must be 
perfectly clean and free from rust before immersion. 

Barfs protective process consists in raising the tempera¬ 
ture of the pipes to 1200° F. in a. suitable chamber through 
which superheated steam is passed for several hours—after 
which treatment a coating of oxide of iron is formed. 

In some parts of the United States of America, iron pipes 
lined with hydraulic cement are uss*l 

On the whole, iron sizes are best for the larger sizes 
required, and, under the pressure of the constant system, 
for the smaller sizes also. 

Quantity of water required per head of population. 

This must of necessity vary according to circumstances 
of climate, the presence of trades and large institutions, etc. 
Water is required for ordinary domestic purposes including 
personal ablutions, cooking, cleansing of the house and cloth¬ 
ing and for water-closets and baths. Municipal requirements 
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st be met. as water is needed for the streets, for cleansing 
drains and sewers and for extinguishing fires. Provision 
must also be made for animals, e.y., horses, cattle and dogs. 
Finally, trade requirements and an allowance for waste must- 
be met. *It is not possible to lay down any hard and fast 
standard of requirements; a rough guide, which however 
must vary according to circumstances, is for domestic, muni¬ 
cipal and trade purposes 10 gallons each per head. The 
following table shows the average allowance per head in 
each of the following towns :— 
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London .. 

.35 

Edinburgh 

.. 38 

Liverpool 

.. 31 

Dublin 

.. 35 

Manchester 

..29 

Bristol 

.. 23 

Glasgow . . 

.. 50 

Newcastle 

.. 38 

Paris 

.. 44 

Rome 

.. 220 

Berlin 

22 

Calcutta 

.. 35 

Vienna .. 


Madras .. 

.. 18 


Bombay 

.40 


In the case 

of Calcutta, Madras, Bombay and other 

towns 


in India, the amount of water actually used per head is greatly 
in excess of the amount provided by the respective Munici¬ 
palities, as a large amount of water is extracted from private 
wells and public tanks for ordinary domestic purposes, 
washing and for the watering of gardens. 

In Bombay it is beyond question that a reckless waste of 
public water is practised by the poorer classes. 


The Collection and Storage of Water. 

Where the water supply is derived mainly from surface 
waters, it is necessary to provide sufficient storage where 
any aggregation of population occurs, in order to meet the 
demands for water in the dry seasons. Water is therefore 
collected in what is known as an “impounding reservoir,” 
which is usually constructed by damming the lower end of 
a valley. 

Many considerations have to be weighed before settling 
on any particular site as suitable for an impounding reser- 
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voir, and though these fall more particularly within the duties 
of a Water Engineer, brief reference may be made here to a 
few of the main points. 

(i) In the first place, one must know the amount of rainfall 
experienced in the area under examination, its seasonal dis¬ 
tribution, the greatest annual rainfall, the least and the aver¬ 
age, and also the length of the dry season. 

Hauksky has estimated that, speaking generally, the 
average of 20 years’ rainfall less i may bf3 taken avS the 
amount of rain in the driest year, that similarly the average 
of 20 years plus J- equals the amount in the wettest year, 
that the average of. the 3 driest years in 20 is a fairly safe 
basis to work upon, and that this may generally betaken 
to be about 1 the average rainfall. We may assume that 
about ^ of the actual average rainfall is available for use. 

(ii) The extent, configuration and nature of the catchment 
area must be carefully ascertained. The nature of the soil 
influences the loss hy percolation, which is greatest where 
the soil is porous, e.g., *and and gravel. A steep rocky sur¬ 
face occasions least loss by evaporation and percolation. 
The ground must be examined to ascertain tbe nature of 
the underlying impervious stratum and its distance from the 
surface and, if possible, the presence or absence of any fissures 
should be ascertained. 

It is most desirable that no part of a catchment area should 
be under cultivation, nor should any human habitations be 
permitted in the area. The houses necessary for the Water 
Engineer’s permanent staff should be so situated as to 
preclude any risk of drainage, from them entering the lake. 
The area should be fenced in to prevent cattle straying into 
it and it should be covered by evergreen trees to protect 
the soil from being washed away. 

(iii) The extent of the demand (if any) for compensation 
waters must also be ascertained and provided for. 

The sides of reservoirs should slope rapidly, and preferably 
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^wiild have a nibble-covering to a depth of 6 to 10 feet below 
low water mark. In very large reservoirs, however, this is 
often impracticable. 

The margins should be kept free from weeds and long 
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In impounding reservoirs the growth of chara and nitella 
may cause an offensive smell and taste to be imparted to 
the water. Soft waters and those with ammonia in them 
aid the growth of these low forms of vegetable life. 

Blue and green algse frequently grow" along the sides and 
diatoms and desmids on the surface. 

To destroy algze, etc., copper sulphate in the strength of 
10 lbs. tor every million gallons of water is of great value. 
It is usually mixed with the water by towing canvas bags 
over the lake behind a small boat or boats. 


The decay of blue alga) causes an objectionable smell* 
which is noticeable also when the oil sacs in them are 
ruptured. After water containing blue and green algae has 
been treated with copper sulphate, the smell may appear 
to be worse, but in a week the water will be found to be 
quite free from smell, sediment and any trace of copper. 
Filtration through polarite removes copper, as will also many 
mechanical filters, e.g., Jewell’s. 


Water from reservoirs, rich in bottom vegetable growths* 
frequently has an offensive odour, for which the only remedy 
is thorough deration. 

A method of getting a very rough estimate of the amount 
of reservoir space required is as follows Divide the num¬ 
ber of gallons of water used daily by 6'23 ; this gives the 
number of cubic feet consumed per day, and that multiplied 
by the number of days for which storage is required gives the 
reservoir space necessary. Hawkslcy introduced a formula 
whereby one can ascertain the number of days’ supply that 
should be stored in any particular instance. Bet F equal 
the mean annual rainfall in inches, say % of the average 


MINIS 


Sanitation in India. 

and let D equal the number of days for which 
storage is required, then D=1,000 

~^F 

cm., the mean annual rainfall is 25 inches, then 

1 000 

D -—200 clays. 

S|3B 

In England, the minimum number of days for which 
storage should be provided is usually about 150 days. 

From impounding reservoirs the water is taken to storage 
reservoirs, from whence it may pass to filter beds, or in some 
instances direct to the consumer through street mains and 
service pipes, etc. Pumping stations and settling tanks may 
or may not be necessary, according to the elevation of the 
impounding reservoir and the purity of the water. As far as 
possible all storage reservoirs should be covered in and venti¬ 
lated, they should be deep, and not extended and shallow, so 
as to lessen evaporation and keep the water cool. They should 
be periodically cleansed. Further reference will be made to 
the importance of storage reservoirs under the heading of 
“ Purification of Water.” 

When the supply of water is derived from a river, the 
intake should be where the stream is constantly flowing, 
avoiding stagnant and shallow places. It is best situated 
some feet below lowest summer level. Screens should be 
provided to exclude gross matter entering. The water may 
have to be pumped to subsidence and storage tanks, passing 
thence to filter beds and to the clear water storage reservoir 
and thence to the public. 

Distribution of Water. 

There are two main systems, and several subsidiary me¬ 
thods of distributing water, such as by water carts, pakhals , 
etc. The main systems are (1) the constant and (2) the in¬ 
termittent, the essential difference between them being that 
in the latter there must be provision made in the house for 



annual yield, 




Distribution of Water. 


26 



/storage of one or more days’ supply of water, whereas 
n the constant system the storage required is only to the 
ext ent of the cisterns necessary for the water-closets and 
kitchen boilers. 


In the constant system, the taps in the houses deliver water 
direct from the service pipes. This system necessitates a 
good supply of water, good pipes and fittings and strong 
taps. Any wastage is generally due to leaks in the pipes 
resulting from fracture and drawn joints or defective taps. 
Such leakages are generally detected by sight or by the use 
of waste-water meters. Among the objections raised to the 
constant system are the waste that may occur and the loss 
of control in times of shortage of water. The former can 
and should be controlled to a great extent by waste-water 
inspectors and by the compulsory use of strong fittings, and 
the latter is capable of control by curtailment of hours of 
supply should necessity arise. 

The intermittent system is open to many objections : in 
the first place it causes corrosion of the pipes, resulting in 
diminution of supply and turbidity of the water. 

The cutting off of the water tends to create a vacuum in 
the pipes ; consequently, if there is any fracture in the pipes 
or leaking joint, there is great risk of foul air or coal gas or 
even sewage being sucked into the pipes. In actual prac¬ 
tice, outbreaks of disease have been traced to this very 
cause. 

The intermittent supply is in itself a great source of waste, 
as people leave the taps open on finding no supply on. Con¬ 
sequently, when the supply does come much \yaste may 
result. 


Another very serious objection is that this system neces¬ 
sitates the use of cisterns for the storage of water fluring 
non-supply hours. Cisterns are apt to get foul, are costly 
and moreover the water is apt to stagnate in them and absorb 
impure air. Besides, in many of the homes of the poorer 


MINIS 


Sanitation in India. 



classes there is no room for cisterns. Where cisterns are 
necessary, they should be so placed as to be readily accessible 
for purposes of cleansing, which process should be carried 
out at regular intervals. They should be covered so as to 
keep out dust, insects, vermin and the droppings of birds, 
etc., and also to prevent the breeding of mosquitoes. Pro¬ 
vision can b: made for ventilation by means of a curved 
pipe. They should be placed at the top of the house, and 
if this be a high one, provision must be made for filling 
them by a force pump worked either by hand or by elec¬ 
tricity. 
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No cistern supplying a water-closet should be allowed to 
supply the drinking water of the house as well. Here one 
may add that on no account should a tap from a service pipe 
ever be allowed to directly flush a water-closet. 

Every cistern should be supplied with an overflow pipe 
opening directly into the open air, so as to give timely warn¬ 
ing of any waste. This pipe must never open either into 
or over a drain or sewer. 

Frost may interfere with the action of a cistern, and if 
the kitchen boiler is supplied direct from the cistern at the 
top of the house, much trouble may result from a. severe frost 
such as is experienced in certain parts of India. A separate 
cistern placed at the back of the range, should always be 
provided in places exposed to severe frosts. 

Cisterns arc constructed of various materials: stone, cement, 
brick, slate, tiles, wood and lead, zinc and iron, etc. Of 
these, slate is perhaps the best, but it is liable to leakage ; it 
should be set in hydraulic cement or in Spence’s metal; 
common mortar should not be used as it may cause the water 
to become hard. Lead cisterns are open to the objection that 
certain waters act freely on them. Zinc and galvanised iron 
cisterns are liable to corrode, and if the water is rich in ni¬ 
trates, zinc salts may be dissolved in the water. Wooden tanks 
should not be allowed. Iron cisterns ate apt to corrode. 
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Spences metal is made bv melting the three sulphides of 
iron, zinc and lead with sulphur. It expands in congealing 
and so is very useful for jointing water pipes, etc. 


Sources of Impurity in the Water Supply. 


These may have their origin in the geological strata from 
which the water is derived, or from the manner of storage 
or distribution. 


Impurities from Geological Strata. 


Mountain limestone yields a clear palatable water, which 
however is rather hard and therefore unsuited for many trade 
and domestic purposes. So also water from hard oolite, 
cretaceous rocks and chalk is hard. Water from magnesium 
limestone contains a large amount of permanent hardness. 
That from gravel is very variable and usually contains much 
organic matter. Shallow wells in alluvial and gravel soils 
generally yield an impure water, containing calcium carbonate 
and sulphate, sodium carbonate and chloride, magnesium 
sulphate and traces of iron and silica and often much organic 
matter. From cultivated land, the water contains much 
organic matter and salts. The water of marshes contains 
much vegetable organic matter. Wells near cemeteries mav 
yield a water containing ammonium and calcium nitrites 
and nitrates and sometimes fatty acids and much organic 
matter. That from old cemeteries contains less organic 
matter, but much nitrates and chlorides, and speedily 
becomes putrid. Wells near the sea may give a brackish 
water. 


Impurities of Storage. 

One of the great objections to the intermittent supply of 
water is that this system necessitates the presence of cisterns. 
These are very apt to become neglected and be a source of 
danger, as already mentioned. Storage in underground 
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tanics, which are not properly constructed so as to exclude 
surface drainage or drainage from leaking cesspools, also 
permits of pollution of the water. The material of which the 
tank is constructed may also have this effect. Open tanks 
are very liable to pollution from the habits of the people 
bathing there and washing their clothe therein ; moreover, 
many are so insufficiently protected as to permit of surface 
drainage gaining access. 

Pollution during Distribution. 


Distribution by means of open conduits is attended with 
considerable risks, as such are liable to be fouled by surface 
washings, leaves and branches of trees, dead animals, house 
and trade refuse and human and animal excrement. 

The possibility of water dissolving iron, lead and zinc 
when passing through pipes composed of those metals or 
stored in cisterns thereof has been discussed elsewhere. 
Defective pipes and joints may admit of pollution, if water 
pipes are permitted to be laid in the vicinity of cesspools 
and drains, etc. 

Sewer gas, sewage and coal gas may all be drawn into 
water-pipes when tho intermittent system of supply is in 
vogue. 

Distribution by Skins (MashaJcs). 


Leathern receptacles made of the skin of the goat or calf 
are used. 

The sources of pollution are more or less obvious, as the 
skins are unclean to commence with and cannot be made 
or kept clean. Moreover, during non-working hours the 
mashaks are deposited anywhere, and, should an outbreak 
of Cholera or Typhoid occur in the house of the bhisti, the 
chances of infection of these receptacles are very consider¬ 
able. 
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DISTRIBUTION BY WATER CARTS AND BARRELS. 


The chief risk in such cases lies in the difficulty of keeping 
such receptacles clean. As a general rule, precautions "are 
absolutely neglected and the carts become very foul. 

Periodical cleansing and strict inspection tend to minimise 
the risk. 

Effects of an Insufficient Supply. 


The effects of an insufficient supply are more or less obvi¬ 
ous. Personal cleanliness of body and clothing diminishes. 
Eating utensils are not properly cleansed. The cleanliness 
of the house suffers. The streets are not watered, increasing 
thereby the nuisance and danger from dust. The sewers 
and drains are not flushed, and these add to the vitiation 
of the atmosphere. The result of all these factors is a lowering 
of the general health. Skin and eye diseases spread. Ty¬ 
phus, Enteric, Diarrhoea and Relapsing Fever increase. 
The danger from an outbreak of fire is also increased in the 
cas- of a shortage of water. 


Effects of an Impure Supply'. 


The diseases which are associated with the use of impure 
water are Cholera, Enteric, Dysentery, Dyspepsia, Diarrhoea, 
Goitre, Metallic Poisoning, and Parasitic diseases. 

Diarrhoea may be due to suspended mineral matter, e.g., 
clay, marl, etc., examples of which may be seen in the effects 
of the waters of the Ganges, Missisippi and the Orange Rivers. 

Suspended animal and vegetable matter and also dissolved 
organic and mineral matters may also cause diarrhcea, e.g., 
hydrogen sulphide, calcium and magnesium sulphate, calcium 
and potassium nitrate. 

That Dysentery may be caused by impure water there is 
ample evidence to prove ; in most instances the water was 
polluted with fsecal discharges. 

Ova of parasitic worms are frequently found m water and 
may gain access to the stomach in this way. I he more 
38 


274 


Sanitation in India. 


common forms are Billiarzia Haematobia, Ascaris Lumbrb 
coides, Oxyuris Verroicularis, Filaria Medineusis, I)istoma 
Hipaticum, Ankylostoma Duodenale. 

(1) Bilharzia Hiematobia or Schistosomum Haematobium. Thin 
trematode gains access to the human system through drinking water, 
or by its miracidia, from the evacuated eggs, penetrating through the 
skin of man while in the process of bathing. It lives in man in the porta! 
vein and its branches and is distributed to the veins of *he abdomen, parti¬ 
cularly those of the pelvis or bladder and rectum. The manifestation 
of the disease, most frequently, is in the bladder, where at first there is 
catarrh, followed by sanguineus urine or hjematuria. 

(2) Ascaris Lumbricoides, or the round worm, sometimes enters the 
system through drinking water infected with its eggs. 

“ At Moulmein in Burmah during the wet season, especially at its cony 

meneement, natives and Europeans, both sexes and all ages, were in 
“ former years so affected by lumbrici as almost to constituro an epidemic. 

* k The only circumstance common to all classes was that the drinking 
*< water, drawn chiefly from shallow wells, was greatly contaminated by 
the substances washed in by the floods of. the excessive monsoon” (Notier 
and Firth). The normal habitat of this worm is the small intestine. It 
however wanders all over the alimentary tract, and may he discharged 
by vomiting or by the stools. The ova of this worm develop in water 
or moist earth, after a long period of incubation. In medium temperature 
it takes about 30 to 40 days for the embryo to become formed. The 
spirally rolled up embryo never leaves the egg shell in the open. In this 
condition it gains access to the intestine of man and takes about 4 to 5 
weeks to develop into young worms. The infection occurs partly through 
water but principally direct from the soil. 

(3) Oxyuris Vermicular!®, or the thread worm, is one of the most fre¬ 
quent and widely spread parasites of man. It occurs principally in children 
and its normal habitat is the large intestine. There the male and female 
oxyuris live and reproduce. The male rapidly dies and disappears, and 
that is why it is rarely met with in the excrement. The female remains 
very active and often leaves the tract through the anus and causes very 
troublesome itching. The ova also pass out and may infest man through 
water or be transferred directly from person to person by the hand and 
re-introduced into man per 

(4) Guineaworm or Filaria Mediae ns is is very common in tropical 
climates. It was known to the ancient Arabs, and is most prevalent in 
Medina (Arabia), Persia, Turkestan and India. The Medina worm is widely 
distributed in Africa and is identical with what is generally known as guinea- 
worm. In adult stage it lives beneath the surface of the body, most fre¬ 
quently under the skin, in the lower extremities, chiefly about the ankles. 
It may also occur in other parts of the body. The male worm is very small 
and generally dies after attaining maturity. It is the female worm that 
burrows under the skin. When the worm tries to come out, a blister forms 
on the skin : this blister soon bursts leaving a superficial vlcer with a central 
depression, through which the head of the worm protrudes. 

When the ulcer comes into contact with cold—and this happens when 
an affected individual walks into the water of a steep-well or bathes in 
it—the worm discharges her embryos into the water. Dr. Mux Braun, in 
his book u Animal Parasites of Man,” says “ it was known since the most 
remote period. ‘The fiery serpents* that molested the Israelites by the 
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Red Sea and which Moses mentioned were probably filariae.” Tlu larvae 
cf the worm reach the open after the bursting of the mother’s body. They 
live in water and moist soil. Tho larvse enter the body of a cyclop through 
ite integuments and there undergo development an d are thus taken in 
with drinking water. When such infected cyclops are swallowed by hu¬ 
man beings through their drinking water, tho gastric juice kills the eye tops 
and liberates the contained embryos which are at this time l-50th of an 
inch in length. Their further life-history in man is not known until about 
a year afterwards when we find them fully matured and with a length of 
from 2 to 3 feet; they are then ready to make their appearance on the sur¬ 
face of some part of tho human body. 



CYCLOPS QXTADBICORMS ( AFTER LEUCKABT). 



miSTfiy 


Sanitation in India. 



The guinea worm disease, although it does not endanger life, is still pro¬ 
ductive of much suffering and is sometimes the cause of permanent defor¬ 
mities. 

The prevention of the disease is a very simple affair. It is only ueces- 
fii y to prevent the embryos from entering the drinking water, and this 
can bo done by not allowing any infected persons to have access to the 
well water reserved for drinking purpose’s. But the habits of the people 
and their general indifference in this respect make this an extremely 
difficult matter. Children and even grown-up people often junfp into 
these wells for a sw im or for bathing purposes and infect the water. 

Straining the drinking water through line muslin will keep back all 
cyclops and prevent the disease ; but this must always be done. 

Boiling the water will also kill the Cyclops and prevent infection. 

The best measure and the one certain to give Fthe most permanent 
result is to cover up the well and draw the water through a pump. 

(5) IHstoina Hipaticum , or the liver fluke, inhabits the bile ducts of 
numerous herbi vorous animals, chiefly sheep, ox, goat, buffalo and horse. 
It occurs equally in all climates. In India it is chiefly found in the liver 
of the buffalo and in Burma in that of sheep. In the latter animal it 
produces a disease known as ‘sheep rot.’ Its habitat is the liver which 
it gradually atrophies. The eggs of liver-flukes develop in water and the 
larva) miracidia ])enetrate into a water-snail common in fresh water and 
become sporoevsts, and these are further developed into young redia which 
become encysted on the meadows and are taken up by herbivorous animals 
with their food. The liver fluke is extremely rai-e in man : only 23 cases 
have so far been observed. It feeds on blood. 

(fl) Ankylotio/na Duoderutlc is also called the tunnel-worm or hook¬ 
worm. The American hook-worm is called Uncinaria Americana. The 
ankylostoma is found all over the world. It is very common in India. 
It is also most frequently found in warm, damp mines whore sanitation 
is defective ; hence miners and pitmen suffer most from it and the disease 
is commonly called Tunnel or Miners’ Disease. Tho normal habitat of the 
worm is the duodenum, and more rarely the first part of the jejunum. It* 
is parasitical in human beings. The disease is due to the manner of nutri¬ 
tion of the parasite. The worm sucks blood with its head sunk deeply 
into tho mucous membrane of the'intestine. It constantly leaves the spots 
it has attacked, so secondary haemorrhages occur; in addition to the dis¬ 
eased condition of the intestine, it has considerable effects on the nutri¬ 
tion of the patients ; possibly also, toxins are produced which have a 
pernicious effect on the host. It produces Chlorosis. Recently, during 
the construction of the tunnel St. Gothard, the labourers suffered 
severely from Ankylostomiasis. The male worm is smaller than the female 
but both attack the host by their buccal end which contains claw-like hooks, 
through which the worm sucks the blood. Tha female produces a very 
large number of eggs, which reach the open through the faeces. The larva) 
are then developed, which consist of minute organisms, very mobile and 
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tive. In the larv al stage it lives in muddy water or wet, damp soil. 1 ho 
larvae may gain entrance into the alimentary canal through the drinking 
of such water, or through food eaten with soiled or dirty hands. Recent * 
ly„ Loos has discovered that larvae of aukylostoma enter the human body 
through the akin. Tho lame placed on the skin with a drop of water pene¬ 
trate the hair follicles in a short time. When they attack the skin in largo 
numbers, inflammation of the skin occurs—a dermatitis commonly known 
as “cooly itch.” They gain access to the venous system directly or through 
the thoracic duct and are then convoyed to tho lungs, where they develop 
further, and. are conveyed by tho mucous secretion into the bronchi and 
trachea and out of the glotis, passing down into the afcopliagus and lastly 
into the duodenum,where they further mature arid develop into full worms 
The American hook-worm or Uncinaria Americana differs from the 
mikylostoma duodenalo in the following particulars, it is shorter and 
more slender with the buccal capsule smaller, and instead of the four 
ventral hooklike teeth, it is provided with a ventral pair of semi-lunar 
plates, similar to those of the dog hook-worm (Uncinaria stenOciphala); 
deep in buccal capsule are one pair of dorsal and one pair of ventral 
sub-median lancets. This worm is also called Neeator American us, and is 
f-aid to occur in Madras, Burma ami Assam. 

The disease caused by these worms is termed “ Ankylostomiasis.' 1 

Purification of Water. 

The purification of water may be necessary in order to 
remove excessive hardness, suspended mineral or vegetable 
matters, dissolved organic matter, or for the removal or 
lessening in number of micro-organisms. 

Various methods are employed, e.y., distillation, boiling, 
chemical agents, storage and filtration. 


Distillation. 


Distillation unquestionably produces a very pure water 
which is soft. It is only rarely employed on land but is 
frequently applicable at sea. Its use as a means of 
purifying water on land is obviously restricted t<> compara¬ 
tively small demands owing to the expense involved. Dis¬ 
tilled water is often flat and dull owing to loss of dissolved 
gases. In hot countries it has indifferent storage qualities. 
The lack of aeration can be partially remedied by passing 
the water through a clean sieve or by pouring in from one 
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vessel to another, 2 or 3 times repeated, or by charging it 
with C0 2 gas under pressure. 

Boiling. 

All vegetative forms of bacteria are killed by boiling. 
Those bacteria which form endogenous spores withstand, of 
course, for the most part, the process of boiling. 

The pathogenic varieties coming mainly into consideration, 
Cholera and Typhoid form no such spores, and consequently 
boiling forms a safeguard against those diseases. 

Boiling is limited to the purification of water in small 
quantities. 

The chief objections to this method of purification are 
the expense involved, the water is rendered flat and insipid 
and the difficulty of getting the purified water in a cool 
state. 

Besides killing vegetative bacteria, boiling also lessens 
the hardness of water *, on the other hand, it does not re¬ 
move any suspended matter. To overcome the difficulty 
of cooling the water, special apparatus in a variety of designs 
have been invented on the heat exchange principle. By 
this, use is made of the fact that, with a sufficient area of 
metallic surface of good conducting capacity and sufficient 
time, a given quantity of hot liquid will yield nearly all 
its heat to an equal amount of cold liquid of similar nature. 

By adopting this principle, large quantities of water can 
be rapidly treated and as rapidly cooled. The majority 
bring the water to the boil and depend on the expansion 
of the boiling water for the maintenance of the circulation 
of the water through the machine. 

Many patterns exist, and the one in general use in the 
army is the Griffith which is capable of sterilizing consider¬ 
able quantities (350 gallons per hour), with the expenditure 
of a small amount of fuel. 
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>r drinking water for domestic purposes, boiling forms 
a certain method of killing most disease germs ; and ha3 
the advantage of requiring no special apparatus. 

If, however, larger quantities are required, e.g., for hos¬ 
pitals, schools, factories, mineral water works, ships, armies 
etc., some special apparatus is necessary. 

In the absence of any efficient means of sterilizing water 
by boiling, distillation or filtration, it may be necessary to 
fall back on chemical methods. 

Chemical Methods* 
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(1) Alum is very frequently used to purify water from sus¬ 
pended matters. It has a very good effect in clarifying water, 
specially if calcium carbonate be present. This forms calcium 
sulphate and this with aluminium hydrate forms a bulky pre¬ 
cipitate which sinks to the bottom, bringing dow n a certain 
number of organisms with it. Alum does not act well if the 
water is very soft; consequently, when such is the case, a little 
calcium chloride and sodium carbonate should first be added. 

In all cases the alum should be well stirred up in the water 
and the mixture then set aside to allow' the suspended matter 
to subside. 

(2) Potassium Permanganate is of great use in cases 
where the wucer is impure and foul smelling. 

It forms a precipitate of manganic oxide and carries down 
suspended matters. Some organic matter, both animal 
and vegetable, is oxidised. A .solution of the crystals should 
be made before adding the chemical to the water. 

It is advisable to supplement the potassium permanganate 
treatment by alum purification and if possible filtration 
may be added. 

If the water is verv soft, add calcium chloride and sodium 
carbonate. No definite quantity of permanganate is used, 
the custom being to add sufficient solution to make the 
water pink and retain its pink colour for about J hour. 


minis 


^ ■ Go ^*X 

o \ 

J48O Sanitation in India. 

(3) Sodium Bisulphafc. —Rideal and Parkes suggest the use 
of sodium bisulphate in the proportion of 15 grains to one 
pint. It causes a somewhat acid taste in the water but 
Cholera vibrios and the Enteric and Dysentery bacilli are 
killed bv 1 hour’s contact. 

Notter and Firth. have devised a tabloid containing 2 
grammes of 70 per cent, bisulphate sweetened with saccharine 
nd flavoured with oil of lemon. One tabloid for every 
J | pints of water sterilises the water in 20 minutes. 

(4) Calcium Hypochlorite .—Thresh, experimenting with 
clxalk water, rain, tap and well water and using Typhoid 
and Bac. (Mi communis, found that very minute quantities 
sufficed for sterilization. In most cases one part of chlorine 
in one million of water was sufficient in a few minutes. In no 
case, however, should less than this quantity be used. The 
amount of chlorine required to sterilize filtered water varies 
exceedingly, not^ only with’ waters from different sources 
but with water from the same source at different times. 

Method of Use (Thresh). 

(a) Obtain a supply of good quality chlorinated lime 
in l lb. sealed tins. Add the contents of a tin to 
one gallon of water and shake until uniformly 
mixed. 

(b) A gallon of this mixture will now sterilize 8,000 
gallons of any ordinary clear well or river water 
in 15 minutes. 

(c) Obtain also, a corresponding supply of | lb. packets, 
of sodium hypo-sulphate, which is nearly tasteless 
and combines with all the available chlorine in i 
its weight of chlorinated lime. 

Add one packet of this hypo-sulphate to one gallon 
of water and shake until dissolved. 

(d) At the expiration of the treatment of the water 
with hypochlorite for 15 minutes, the gallon of 
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hypo-sulphate solution is added and an excess of 
chlorine is thereby removed. 

In encampments the water would require to be sterilized 
in the water carts and these vary in size usually from 100 to 
150 gallons. 

As one gallon of the chlorine solution mentioned above 
is sufficient for 8,000 gallons of water, one fluid oz, 
would suffice for 50 gallons. This being remembered, the 
quantity to be added can readily be calculated. Waters 
containing organic matter, such as peaty moorland waters* 
require more chlorine. 

(5) Iodine .—Vaillards red, white and blue tablets form 
a valuable method of rendering water .safe in districts, where 
no other form of protection is available. The red tablet con¬ 
sists of tartaric acid, the white of sodium hypo-sulphate and 
the blue of potassium and sodium iodide. Method of use :— 
For one litre of water dissolve one red and one blue , tablet in 
2 or 3 tablespoons of cold water and add this solution to the 
litre of water, shake and mix well. The water becomes 
yellow due to free iodine. After 10 minutes, add one white 
tablet when, as a result, the water becomes colourless, due 
to the formation of iodide. The amount of iodine liberated 
in the above process is 60 m.m., and iodine in the strength 
of 25 m.m. per litre of water will kill with certainty the 
bacillus of Typhoid, the B. Coli communis and the Cholera 
vibrio in from 5 to 10 minutes. It is essential that the opera¬ 
tion be carried out as above described. 

The red tablet contains 0*1 gramme of tartaric acid ; while 
the blue, 0*1 gramme of potassium iodide arid 0 010* 
gramme of iodate of sodium. The white tablet contains 0*12 
gramme of sodium hypo-sulphate. 

Purification of Water ry Ozone. 

Ozone, the so-called active oxygen, which is formed from 
the oxygen of the air by the silent discharge of high tension 
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^Electricity through perfectly dry air, has proved to be a good 
medium for sterilising water. When dissolved in water, it 
kills the greater part of the bacteria and then escapes again 
from the water, without influencing tlie taste or smell, since 
it decomposes to ordinary oxygen. Many designs of plant 
have been proposed and used. 

The general principle is that the water is treated with 
aluminium sulphate before entering the purification cham¬ 
ber and the air drawn into the ozone producer is first of all 
-dried, by the use of calcium chloride or by refrigeration. 
After treatment with alum, the water is passed through 
mechanical filters. 


Petrograd Water Works. 


To this filtration plant is attached the actual ozone plant 
which consists of two parts, the ozone batteries and the 
steriliser. 

In the ( zone batteries, the oxygen of the air is converted 
into ozone by high tension discharges. The concentration of 
ozone amounts to about 1 grain per cubic foot of ozonised air. 

The movement of the air through the ozone batteries 
and pipes takes place by the aid of the so-called emulsifiers 
{Otto’s system). These emulsifiers are water-jet air pumps, 
which by means of a water pressure of about IbO inches, 
suck the ozonised air out of the ozone batteries and bring 
it mixed with water into the steriliser. 

The absorption of the ozone and the consequent sterili¬ 
zation of the water takes place partly in the emulsifiers 
placed near the sterilisers, and partly in the agitators, from 
the bottom of which the ozonised air rises to the top in a 
very fine state of division, and therefore in very intimate 
contact with the water. From the emulsifiers and sterili¬ 
sers the water passes over a cascade to a pipe which leads 
it to a pure water reservoir, from whence it passes to the 
eity main. 
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In order that the plant may work satisfactorily, it is neces¬ 
sary that the water to be sterilised contain no suspended 
matter and not too large an amount of organic matter, or 
ferrous oxide. 

Where such are present, the ozone is in great part consumed 
in the oxidation of the dissolved substances or of the iron. 

As a result of treatment with ozone, the water undergoes 
an improvement in taste and colour, its chemical composition 
does not alter essentially, its temperature is not raised, and 
the ozone dissolved in the water disappears after 10 minutes. 
Bacteriologically, experiments made by many observers 
show that practically all bacteria, except the more resistant 
spores, are destroyed. 

Chemically, according to Sanna, nitric acid is completely 
destroyed, 15-43 per cent, of organic matter is oxidised. 
Ammonia present in the water is oxidised. 

Sulphates, carbonates and chlorides are not affected. 

Nitrates and free oxygen show an increase. Hydrogen 
peroxide io not formed. Bv using suitable amounts of 
ozone, complete sterilisation of the water takes place. 

Cost .--At Paderborn, with preliminary filtration from 

D 

-066 to 194. 

i) 

At Paris 0-33 per 1,000 gallons. 

D 

At Petrograd O'87 to 1*0 gallons. 

According to Schreiber, the cost of sand filtration in 

D 

-comparable cases amounts to 1*05 to 1'87 per 1,000 gallons. 

Sterilisation of Water by the Ultra-Violet Rays. 

The physicist has known the ultra-violet rays and 
has produced them in his laboratory by different methods. 

It is well known that if white light be analysed into ita 
-components by means of a prism, beyond the extreme violet 
end of the peetrum, there can be indicated certain rays 
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which cannot be perceived as light rays, and are therefore 
invisible, but to which there belong powerful chemical 
activities, e.g., towards a photographic plate. That these 
ultra*violet rays also possess the power of tilling bacteria 
has long been known. 

Ultra-violet rays are to-day generated by means of the 
quartz mercury-vapour lamp. 


<SL 


An electric current is sent through the mercury-vapour 
which is enclosed in an evacuated quartz tube ; the mercury 
vapour thereby glows and sends out ultra-violet rays, which 
have the property of passing through quartz though they 
are retained by glass. 

Nogier in conjunction with Mr. Thevenot and M. J. Cour- 
mont made researches in the power of the ultra-violet rays 
emitted from a mercuric vapour electric lamp to sterilise 
drinking water. The earlier experiments showed that the 
rays have little penetrative power in non-limpid waters 
and that the presence of colloidal matters practically nulli¬ 
fied the action. Further experiments showed that water 
which contained 100,000 B. Coli communis per c.e. was 
completely sterilised in one minute. A similar result followed 
double this dose of B. Coli communis. 


The lamp is immersed in the water so as to bring it in 
close contact and to enable the rays to be used up on all 
sides and also for the purpose of keeping the lamp cool. 

Only clear water, without turbidity or colour, is sterilisable 
in this manner. 

It was formerly thought that the action of the ultra-violet 
rays rested on the formation of h ydrog *n peroxide or ozone. 
Such is not the case however. Such compounds have never 
been shown to be present. The taste, smell, temperature, 
and chemical properties of the water are in no way appre¬ 
ciably altered by the rays, and many experiments on animals 
have demonstrated the complete harmlessnes of the waters 
sc treated. 
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Special Treatment of Peaty Waters. 


Very many peaty waters have a plumbo-solvent action and 
various devices liave been adopted to overcome this difficulty. 
Previous reference has been made to this subject. The fol¬ 
lowing is the method adopted in Paignton. The water 
supply to this town comes from a moorland gathering ground 
on Dartmoor and, though otherwise of good quality, it had 
formerly, in common with more or less all moorland waters, 
a very solvent action on lead. In 1909 special filters were 
installed, and continuous tests since made show that the 
water is now non-plumbo-solvent and fit for dietetic pur¬ 
poses. The special filters first remove from the waters the 
peaty solids in suspension, and afterwards render it non- 
plumbo-solvent by passing it through a chamber contain¬ 
ing magnesium oxide, a material which has, after exhau stive 
trials, been found to be the most reliable substance yet dis¬ 
covered for destroying plumbo-solvency when used on 
the system of the Candy Filter Company of Westminster. 
Finally, the water is oxidised and purified by a layer of 
polarite (also contained within the filter) and then discharged 
into the clean water tank. Magnesium oxide, which is a 
hard granulated substance prepared by the Candy Filter 
Company, dissolves very slowly and in terms of hardness 
is more efficient than lime or chalk. The depth of the layer 
of magnesium oxide in the filter is in proportion to the acidity 
of the water and the filter is so arranged that, as the oxide 
is slowly taken up by the water, it can be replenished-at 
intervals (once every week or two is sufficient) by a little 
more being added through a special charging door provided 
in the filter for such purpose. The filtered water was sub¬ 
jected to the usual chemical tests and showed free alka¬ 
linity with phenolphthalein, as compared with free acid 
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with the untreated water, and 3 degrees of hardness in the 
treated water as compared with *6 in the water direct from 
the impounding reservoir, thus satisfactorily indicating that 
the soft character of a mineral water may still bo retained 
and yet the water be rendered non-plumbo-solvent by pass¬ 
ing through the Candy special filter. The system is ex¬ 
tremely simple and a distinct advance on the usual chemi¬ 
cal processes for the removal of plum bo-solvency, as it 
entirely does away with the trouble, uncertainty and un¬ 
reliability attendant upon the ordinary chemical mixing 
and gauging appliances, machinery, small pumps, etc., 
and it has the great advantage of combining in one filter 
three different processes, viz., straining, rendering non- 
plum bo-sol vent, and filtering and oxidising the water. 


Removal of Iron. 


Certain w r aters may contain iron in greater or less quan¬ 
tities. When freshly drawn, the water may be quite clear 
but later it becomes turbid owing to the separation of a 
brown precipitate due to conversion, by the oxygen of the 
air, of the ferrous salt into an insoluble ferric hydroxide 
with evolution of carbon dioxide. 

Although not really objectionable so much from the 
point of view of effect on health, it is so from that of appear¬ 
ance and on account of the deposit in the pipes and reser¬ 
voirs. Three methods of removing the iron are used based 
on the following principles :— 

(a) By contact with air of the ferrous salt, the oxygen 
in the air oxidises this salt into an insoluble ferric salt. Con¬ 
sequently, the w ater may be well aerated and subsequently 
filtered. 

(b) Since carbonic acid keeps the iron in solution, the 
precipitation of the iron may be effected by neutralisation 
of the carbonic acid with lime. 
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(c) If the iron is present in the water in a colloidal form 
(organically combined), a coagulant such as aluminium 
sulphate or ferric chloride may be employed. 


Removal of Manganese. 


Manganese, like iron, can be removed by aeration, but 
it separates out with greater difficulty, since in the process 
of aeration some soluble manganese compounds form. 

lor the removal of manganese (and also of iron) permutit 
has recently been recommended. It is a complex compound 
of sodium, aluminium and silicic acid, occurring in nature. 
It is artificially produced by melting aluminium silicate 
with sodium carbonate (Tillmans), 

It will remove lime, magnesia, manganese or iron from 
water when such water is slowly filtered over it. 


Removal of free Carbonic Acid {Tillmans). 

If water contains much free carbonic acid, it may have a 
deleterious action on the concrete walls of storage reservoirs 
and on iron pipes. Three methods can be used for its 
removal :—* 

(n) The water is allowed to flow through limestone. 
The free carbonic acid is thereby converted into calcium 
bicarbonate. 

Ca C0 5 +H 0+ CO a =Ca (HC0J a . 

{h) Caustic soda or sodium carbonate is added to the water 
in calculated amount, according to the estimated amount 
of carbonic acid. The free carbonic acid is converted into 
a bicarbonate. 

CO i+H a 0 + Na a C0„^2 Na HCO a , 

(c) Allow the water to rain down in a fine state of sub¬ 
division, or to trickle slowly over coke, glass or gravel. 

The disadvantage of this system is that it increases the 
amount of oxygen in the water and this causes severe rusting 
of iron pipes. 
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The Filtration o? Water* 

This must be considered from two points of view depend¬ 
ing on whether the filtration is required on a large or a 
wmali scale. 

The researches of Houston have shown that efficient 
storage and filtration are very intimately associated. The 
objects of filtration are to remove turbidity, taste and 
odours, to remove very fine suspended matter and to remove 
low forms of animal and vegetable life and bacteria and also 
to remove organic matter in solution. Filtration on the large 
scale may be by the more usual slow sand process or by the 
method so frequently seen in America—by the agency of 
mechanical filters. Sand is the most usual filtering medium 
and many experiments have been carried out to determine 
the best conditions under which such filters should work. 

A filter consists of a masonry tank containing sand, gravel 
and metal in varying proportions. The bottom of the tank 
is sloped and underdrained to permit the clear water to flow 
away in the required direction. Valves are provided at the 
inlet and outlet so as to regulate the flow of water on to and 
through the filters* At the inlet a cushion wall is provided 
to break the force of the flow of water on to the filter and 
so permit its gentle passage on to the sand. 


In Bombay the Malabar Hill beds are 8,546 square yards 
in area and comprise 7 beds varying from 1,425 square yards 
to 1,006 square yards in area. 


The filtering medium consists of 


("Black. 

.. 12 inches. 

Saiul ■{ 


[White .. 

12 

("Fine 

ji „.„ _ 1 J 

..3 

(.Travel •< 

l^Coarse 

3 

Bricks . 

* . 6 r, 

Average depth of water on filters 

.. 3'-6" 

Maximum rate of flow 

8" per hour. 
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rate of flow 
Average period of use 
Amount of sand removed.. 
Head of water on the Filters 
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. . 3" per hour. 

. . One month. 

. . One inch. 

.. From 6" to 2'-6* according 



to condition of the filter* 


At the Bhandarwada works there are nine filters varying 
irom 1,701 to 1,835 square yards in area and>mounting in 
all to 15,632 square yards. The depth of water over the 
filters; varies from 2 to 3 feet. The filters are composed of 
shingle 6 inches and fine sand 2 feet t! inches. 

At, Vehar there are five filters giving a total area of 3,044 
square yards. The head is 3 feet and the filters resemble 
those of Bhandarwada, viz., shingle 6 inches and fine sand 
2 feet 6 inches. 

The maximum rate of filtration is 624 gallons per square 
yard per day. The rate of filtration is controlled by means 
of regulating valves, penstocks at the outlet end of each 
filter and sluice valves at the intake end. 

Considerable variation exists in the details of construction 
of the filters of different cities. 

In the Metropolitan Water Boards Works, the water passes 
from storage reservoirs on to filter beds composed oi layers 
.of gravel (fine and coarse) above which is 3 feet of fine sand. 
The depth of water on the filter is about 2 feet and the average 
rate of filtration is 1,600,000 gallons per acre per day. 

Factors to be considered in connection with 


Sand Filters. 


(1) Influence of depth of sand .—Within certain limits 
the depth of sand exerts but little influence. The Massa¬ 
chusetts experiments showed that, with moderate rapidity 
of filtration, one foot of sand appeared as effective as five. 
The sand however should not be less than one foot in depth. 

(2) Size- of sand grains .—The larger the size of the sand 
grains, the more quickly does the water pass through, but 
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the coarser sand does not yield such pure germ-free water 
as does the finer. 

There are, however, practical limitations preventing the 
use of too fine sand. If the sand, is too fine, the rate of 
lilt ration is very slow, the filters soon clog and require 
frequent scraping this is the case whether the filtration 
be continuous or intermittent—though filters used con¬ 
tinuously require less frequent scraping than those used 
intermittently. 

Mr. Hagen, in summing up a series of experiments, says 
Both the quality of the effluent and the cost of filtration 
depend on the size of the sand grains. With a fine sand, 
the sediment layer forms more quickly and the removal 
of bacteria is more complete but, on the other hand, the 
filter clogs more quickly and the dirty sand is more diffi¬ 
cult to wash and the expense is thereby increased. With 
very fine sand, it is almost impossible to drive bacteria 
through and the filtrate is practically sterile but the rate 


is too slow. With a coarse sand, the suspended matter 
including bacteria penetrates further and consequently 
thicker layers have to be removed. The minimum expense 
lor cleansing will be secured with a sand which does not 
allow this deep penetration. 

Thresh ? s specification for the effective size of sand is that 


the whole of the sand should be of such fineness that it will 
pass through a wire sieve having 400 meshes to the square- 
inch, and 80 per cent, of it will pass through a sieve having 
900 meshes to the square inch, and none of it through a sieve 
having 3,600 to the square inch. 

Further, similarity of form in the size of the sand is im¬ 
portant. 1 he more dissimilar the particles of sand are, 
the more erratically the filter works. 

(3) Rate of filtration .—Koch after many experiments 
came to the conclusion that the maximum rate of filtration 
should be fixed at. 2,000,000 gallons per acre per day. 
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The more slowly filtration takes place, the purer, as a 
general rule, is the filtrate. The rate varies greatly in differ¬ 
ent water works but on average it amounts to about 4 inches 
(100 millimeters) per hour (i.e., 00 gallons per square foot 
of surface per day.) 

(4) Filtering agents ,—Water in passing through a sand 
filter is subjected to two processes : (a) mechanical and 
(b) chemical, as a result of which improvement in its quality 


is effected. 

The chemical action is slight but a certain amount of 
oxidation of the organic matter present in the water does 
take place. This action is probably due to the presence of 
a nitrifying organism in the sand itself as well as to the pre¬ 
sence of air in the interstices of the sand. The mechanical 
process however is the more important. In this the sub¬ 
stances which have not subsided, but remain suspended 
in the water, are kept back. 

The real effective agent in removing organisms from the 
water undergoing filtration is the layer of gelatinous organic 
matter which forms on the surface, and if this surface be 
removed by scraping, or its continuity be affected in any 
way. the number of bacteria which pass through increases. 
Frost, water rich in vegetable growths, insects, eels, too 


great a rush of water, etc., may cause loss of continuity of 


this surface layer, which consists of diatoms, green and blue 
algae, bacteria, desmids and ammalculm. 

Hagen states that in the winter it is chiefly of diatoms, 
and in the spring green algie appear, whereas blue algae 
are more numerous in the hottest months continuing into 
autumn and disappearing in winter. 

This layer is charged with microbial life, and it is by 
these organisms that the nitrification of organic matter 


is effected, and the whole layer assists in arresting microbes 
which may be present in the water. The continuity of this 
surface layer is essential to the efficiency of the filter. 
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Certain experiments carried out showed that over 80 per 
cent, of the bacteria removed by a sand filter were found 
in the upper inch of sand and 55 per cent, in the upper | inch. 

(5) Frequency of scraping .—After a certain period of 
time which varies according to circumstances, it is found 
that the output of a filter lessens considerably, in conse¬ 
quence of which it is necessary to put it out of action in 
order that it may be scraped and cleansed. 

This is done by scraping away a thin layer of sand from 
the top of the filter, the amount removed varying in different 
works but on average is about one inch. In some works, 
after the removal of the top inch, the underlying sand is. 
loosened to a depth of about 8 inches and the filter allowed 
to remain unused for a day or so to permit the access of 
fresh air. 

The effect of scraping the filter to remove the clogged 
layer is to permit an increased number of organisms to pass 
through when the water is first turned on to the filter again. 
Consequently, after scraping, water should be allowed to 
stand on the filter bed for about 24 hours and the first, 
water to pass through after that may be rejected. The 
object of this wait is to allow the filter to mature again. 

The frequency of scraping depends on the character of 
the raw water, sediment basins being essential to the success¬ 
ful treatment of turbid river waters, also on the size of the 
sand particles, the smaller the size the more frequently 
is scraping necessary. The* rate of filtration and the maxi¬ 
mum loss of head allowed also have an influence. 

(The “ head of water ” is the difference of water level in 
the filter and in the pure water reservoir.) 

A uniform discharge of water from the filter is most desir¬ 
able, but as already stated, owing to the gradually increasing 
clogging of the filter, the velocity of discharge becomes 
lessened ami the filter can be kept up to its work only by 
gradually increasing the “ head of water/’ This is best done 
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diminishing the water pressure in the pure water reservoir 
rather than by increasing the amount of water in the filter. 

Apart from scraping the surface, from time to time the 
sand must be replaced by fresh or washed sand. The filter 
is removed down to the layer of gravel, now sand is filled 
in and in some instances this is covered by a layer of the 
lower portion of the old sand which has a sticky nature and 
accelerates the formation of the surface sediment layer. 

The interval between scrapings must, as has been stated, 
vary largely. In Bombay on an average it is about once a 
month. 


(6) Sand wanking . — In London and Antwerp the sand is 
washed, on an inclined plane surrounded by a wall, by means 
of a hose. The sand is kept to the upper part of the plane 
while the water and dirt How off. In Germany it is washed 
in a revolving cylinder. 

In Bombay City it is washed in pits provided with per¬ 
forated false bottoms through which water is introduced. 
The sand is agitated by workmen standing in the pits. After 
prolonged washing, the sand is removed and exposed to the 
action of the sun for a period of time. 

There art* numerous other systems. 

(7) Depth of water on the Filters .— In most European 
cities, the depth of water on the filters varies between 36 and 
52 inches. In Bombay it is about 3 to 3 h feet. 


General Remarks on Sand Filters. 


Filters are either covered or uncovered. Open filters have 
the disadvantage that during frosty weather cleansing is 
made more difficult, owing to the freezing of the moist- sand. 

Covered filters are far more costly, the gelatinous layer 
is formed much more slowly as it is composed in part of 
organisms containing chlorophyll and consequently needing 
light. On the other hand, in some instances this slower 
growth ol alg*e, etc., is not a disadvantage. 
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In countries abounding in mosquitoes, covered filters with 
mosqilito-proof openings are desirable, and for this reason 
and to exclude the droppings of birds it is an advantage 
to have covered filters in India. 

In order to permit the air in filters to pass out, so that 
it is not constrained to rise to the top, thus causing a dis¬ 
turbance of the filtering agents, tubes for the removal of 
air are let into the side walls. 

In practice, the filters are frequently filled with water from 
below to just above the surface of the sand, then the impure 
water is allowed to flow in from above, and to remain at rest 
for a period of time during which the formation of their 
gelatinous layer is accelerated. 

The filter is then allowed to work and the filtrate is allowed 
to flow away until the germ content has reached a certain 
limit. 

Then the filtrate is permitted to pass into the clear water 
reservoir. 


Each filter bed should have a separate contrivance to re¬ 
gulate the pace of filtration, each bed should be small, never 
exceeding one acre in extent, and it is most desirable that all 
filter beds should have separate filter wells for sampling 
purposes in order to see that the bed is working satisfac¬ 
torily. It is not sufficient that the quality of the mixed 
filtered water is good ; each of the units filtering should be 
in proven and perfect working order. The. total area of filter 
beds required in any case is calculated from the quantity 
of water required for all purposes, the rate of filtration, plus 
an allow ance for filters out of use for purposes of cleaning. 

Investigations have been carried out at the King Institute, 
Guindy, since 1913, to discover the most efficient method of 
water filtration best suited to the conditions in the Madras 
Presidency. 

The water was drawn from a river which, in the rainy 
season, shows countless organisms per c. c., lactose fermen- 
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ters being present in *001 c.c., whereas, in the hot weather 
the total microbic count may be reduced to 4,000 per c. c.„ 
and lactose fermenters may be absent in less thau * 1 c.c. 


Prior to filtration the water was subjected to storage 
for a short time so as to permit of sedimentation of suspended 
matter. 

As a result of a large series of experiments with sand 
filters it was found that : 

(1) the total bacterial count was reduced twelve-fold, 
the lactose fermenters being eliminated more readily; 

(2) the length of life of a filter was 6 to 11 weeks, the. 
maximum rate of filtration being 4 vertical inches per hour. 
It was noticed however that at intervals there was a sudden 
deterioration in the purity of the filtrate, due to breaks in 
the biological film covering the surface, caused by movements 
of frogs or aquatic insects, heavy rain, excessive growth of 
alga i , &c. 

In order to obviate these disturbing causes, the filters were 
covered over so as to keep away animals and prevent other 
mechanical disturbances and it was found that when the 
filters were protected in this manner, the results were much 
more satisfactory than when the filters were uncovered. 

(1) Bacteriological test* showed that uncovered filters 
yielded a filtrate containing 250 to 400 microbes per c. c., 
whilst in the covered filters the filtrate contained only 50 to 
90 microbes per c. c., there being in the latter case a still 
further reduction in the number of lactose fermenters—they 
being absent in 300 to 1,000 c.c. samples. 

(2) The life of the filter was increased from 11 to 21 
weeks, and the rate of filtrate from 4 to 6 vertical inches per 
hour. 

(3) The texture of the filtering skin in the covered filter 
was more uniform and not so thick as in the case of the un¬ 
covered one. 

Numerous experiments have been tried to vary the 
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thickness and texture of the various layers of the filter, 
compatibly with giving a sufficient support to the biological 
film. It was found that by placing flat tiles on the bond, 
system in these layers between the coarse and fine sand, good 
results could be obtained with a thickness of 18 or even 12 
•inches of sand. The sand retained in a sieve containing 
40 meshes to the inch proved, to bo the best. 

As the biological film formed on the surface of the water 
was found to be independent of the amount of suspended 
matter in the water, the addition of alum to the water prior 
to sand filtration was attempted but the filters clogged rapidly 
and the results were not satisfactory. 

As regards the relative merits of sand and “ gravity 
mechanical fil ters, the conclusions are tha t- the sa nd filters 
give far better results. Slow sand filters yield a purer 
filtrate than gravity mechanical filters and exert- a special 
influence upon the lactose fermenters whereas mechanical 
filters show no such action. The efficiency of gravity 
mechanical filters was variable as it depended on the con¬ 
dition of the raw water, whereas in the case of the sand 
filters it did not so depend. 


Influence of Storage of Water prior to 
Filtration. 

The recent researches of Dr. Houston, Director of Water 
Examinations, Metropolitan Water Board, have demon¬ 
strated the great value of storage prior to filtration. In his 
third report to the Metropolitan Water Board, Dr. Houston 
states that adequately stored water is probably incapable 
of causing epidemic disease. lie does not advocate super¬ 
cession of filtration, but rather storage plus filtration, and 
in support of this view he advances what is termed the triple 
plea in favour of the safety of stored river water. 

The three processes which make for the purification of 
water under storage conditions are chiefly (1) Sedimentation 
(2) Equalisation and (3) Devitalisation. 
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(1) Sedimentation .—This perse is insufficient to produce 
the desired results, but settlement even for less than 24 hours 
has a considerable purifying effect. 

(2) Equalisation .—If the water destined to be stored 
were, to begin with, of uniform composition and contained 
the organisms of water-borne disease in uniform distribution, 
no equalisation in the sense meant could take place. But, 
as judged by the usual chemical and bacteriological tests, 
the quality of a river water varies enormously from time to 
time ; it therefore need scarcely be said that mere storage, 
on purely physical grounds, undoubtedly smooths over 
(levels, as it were) abrupt fluctuations in its quality. 

Moreover, even sewage polluted rivers do not uniformly, 
or of necessity, contain (in ascertainable numbers) the 
microbes usually associated with water-borne diseases (e.g., 
Typhoid). 

(d) Devito l is a t ion . -This is a factor of supreme im¬ 
portance. The destruction of the microbes of epidemic 
disease in water is merely a question of time. It is known 
to vary with the temperature, and no doubt is also in¬ 
fluenced by many other factors, such as the prevalence of 
competitive organisms or their products. 

To secure the absolute elimination of these pathogenic 
bacteria, several weeks' storage may be required, but for 
all practical purposes provision for 30 days’ real storage is 
ample, that is when dealing with sources of supply comparable 
to those of London. Strong confirmation of the beneficial 
effect of storage has lately been obtained by the experi¬ 
mental proof that “ uncultivated ” bacilli succumb in raw 
river water at a more rapid rate than their “ cultivated ” 
brethren. It is strikingly obvious from experiments that 
temperature is an important- factor bearing on the vitality 
of the Typhoid bacillus in river water, and the lower the 
temperature, within the limits stated, (0°C to 37°C), the 
longer docs this bacillus show evidence of its existence 
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or vitality. During the cold months, therefore, it is specially 
desirable that the water should be adequately stored antece¬ 
dent to filtration. 


Summary of the Chief Points showing the advantages* 

ACCRUING FROM THE SIMPLE STORAGE OF 
RAW RIVER WATER. 


(!) Storage reduces 

(a) The number of bacteria of all sort?. 

(b) The number of bacteria capable of growing on agar at blood heat. 

(c) The number of bacteria, chiefly excremental bacteria, capable 
of growing on bile-sal! medium at bided heat. 

( d) The number of coli like microbes. 

(e) The number of typical R. Cod. 

(/) 0 The amount of suspended matter, odlour, ammoniaoal nitrogem 
and oxygen absorbed from permanganate. 

(g) The hardness. 

(2) Storage alters certain initial ratios, e.g 

f h) It reduces the number of typical R Coli to a proportionately 
greater extent than it does the bacteria of all sorts. 

(t) The colour results improve relatively to a greater extent than 
those yielded by the permanganate test. 

(3) Storage, if sufficiently prolonged* devitalises the 
microbes of water-borne diseases. 

(4) Storage produces a marked levelling or equalising 
effect. 

(5) An adequately stored water is to be regarded as a 
safe water. 

(G) The use of stored water permits of a constant check 
being maintained on the safety of a water supply antecedent 
to and irrespective of filtration. 

(7) The use of adequately stored water renders any 
accidental break-down in the filtering arrangements much 
less serious than might otherwise be the case. 

While these are the advantages, there are certain real or 
potential disadvantages. 
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Sometimes alaa? develop to such au extent in storage reservoirs 
as to interfere seriously with filtration processes and in some 
cases t he water may acquire a fishy taste and odour Those 
troubles may l>o combated by the use of copper sulphate (2-10 
lbs* per 1,000,000 gallons) under skilled supervision. In certain 
cases Houston found that the use of permanganate of potash 
(2£—5 lbs. per 1,000,000 gallons) in the case of London’s supply 
destroyed the taste in a few minutes. Such treatment, however, 
requires o x pert ad vice. 


The results observed in connection with the storage of 
London water quoted by Houston must not be read as 
necessarily applicable to cases in general, especially if climatic 
conditions are not comparable. 

Experiments conducted by Colonel Olemesha prove that 
within a period of 8 days the beneficial effects of water 
storage become evident. Experiments made in Madras to 
distinguish between the effect of storage alone, and storage 
in combination with sunlight, have proved that during 
the first 4 days of storage there is a very considerable and 
rapid diminution in the number of bacteria, the maximum 
redaction reaching about the 8th day. There was similarly 
a great reduction in the number of lactose fermenters. There 
was no consistent difference between the combined action 
of storage and sunlight and storage alone. It would appear 
that under tropical conditions storage for a short period 
of 5 to 8 days has beneficial effects. 


Domestic Filtration. 


There are two systems of domestic filtration, viz., the low 
and the high pressure system. In the latter, the filter is 
directly attached to the water pipe and the pressure is 
derived from the main. In the former the pressure is merely 
that derived from the water lying on the filter bed. 

The best high pressure filters are the Pasteur-Chamber- 
land and the Berkefeld. 

The Pa$teur-Cha?nberland consists of a candle or cylinder 
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of fine grained unglazed porcelain enclosed in a metal jacket. 
The cylinder is closed above and terminates below in a nozzle* 
Between it and the metal jacket there is a space both above 
and on all sides. The water under pressure from the main 
enters the metal jacket and circulates round the cylinder 
and passes from without into the interior of the candle 
to be delivered via the nozzle a? purified water. The rate 
of filtration depends on the pressure. 

The Berkefeld is somewhat similar in design. It is com¬ 
posed of compressed infusorial earth. It is thicker but at 
the same time more porous and much more liable to fracture 
than the Pasteur-Chamberland. 

After prolonged use, the filtering capacity of both types 
becomes much lessened and the filtrate ceases to be so good 
in quality. The former is due to the clogging of the filter 
by suspended matters arrested on the surface and the latter 
to organisms growing through the filter. 

The cylinders should be periodically cleansed (every 3rd 
day) by brushing them in hot water and subsequently steri¬ 
lising them by steam or in the flame of a Bunsen burner 
or large spirit lamp. 

Clarification of the water prior to filtration greatly 
prolongs the life of the candles. 

It should, perhaps, be unnecessary to state that the de¬ 
velopment of the slightest crack in the candles renders 
them useless as filters ; yet one often sees cracked candles 
in use. This point should always be. carefully attended 
to and one must always remember that the candles require 
careful handling. 

The water pressure should not be more than one or two 
atmospheres, and should not act jerkily, since such pressure 
assists the passage of bacteria through the filter. 

Slow Filtration without pressure from the main. 

Of recent years the Berkefeld and other companies have 
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laced such filters on the market. They require most careful 
attention to cleanliness and the preliminary use of coagu¬ 
lants if the water is at all muddy. 

The number of different forms of domestic filters is legion. 
They are all based on the filtration of the water through 
some porous material, with or without the employment of 
increased pressure. Many old pattern filters are still sold, 
the majority of which are more or less useless. 

For example, the old carbon filter ; which is composed 
of plastic retort carbon or finely sieved charcoal. The 
charcoal filter oxidises organic matter but does not sterilise 
the water but rather favours the growth of bacteria by adding 
nitrates to the water as well as phosphates, both of which 
act as nutrient media. It attacks putrifactive organic matter 
but allows fresh to pass. Also, as regards removal of tur¬ 
bidity these filters are of little use. 


Stoke Filters of Sandstone, Pumice, etc. 


The stone is burnt from coarse or fine sand, quartz, lime, 
and magnesium silicates. The clarification of the water 
may be rather good, but the bacteria pass through fairly 
readily, at the latest after 2 or 3 days. 

They are slow in action (1 litre per hour) and even this 
yield falls off rapidly. 

A sbestos of very fine fibre is used, as a pulp, or compressed 
or mixed with other materials. They retain bacteria fairly 
well, but choke up very quickly and this necessitates frequent 
cleansing and sterilisation. 

Polarite, magnetic carbide and spongy iron have all been 
used. 

Rapid Filtration on a large Scale. 

This is done by means of “ mechanical filters.’’ The 
general principle is that water is introduced into a tank 
containing a filtering medium and passes through at a 
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rapid rate. Where turbid waters are treated, a coagulant 
such as alum is added to clarify the water before it passes 
through the filter. This assists in forming an artificial 
filter layer as it re-acts with the alkaline earths present in 
the water. 

Al <2 (S6 4 ) 3 +8Ca (HC0 S ). 2 =Al a (0H)6+3OaSO 4 +6OO 4 

Most of the flocculent, gelatinous aluminium hydroxide 
sinks to the bottom, and the suspended matter travels with 
it. The flakes still remaining in the water form a sediment: 
layer on the filter (Tillmans.) 

There are a large number of different systems. 

(1) The Candy Filler is a filter in which sand and polarite 
(a magnetic oxide of iron) form the filtering medium. A 
closed tank is divided into compartments containing 
polarite and sand. The 11 nfiltered water enters under slight 
pressure and in doing so is sprayed so as to become charged 
with compressd air. Each compartment of the cylinder 
is a separate filter. A considerable portion of the 
organic matter is oxidised and bacteria are removed. By 
occasionally reversing the current, the suspended dirt which 
has been stopped by the filter is removed. The filter i* 
successful in removing iron and lead from waters. 

In this system no chemical coagulants are used. 

(2) The Jewell Mechanical Filter consists of a steel 
cylinder containing the filter bed which is encased in a second 
cylinder of somewhat larger diameter, leaving an annular 
space between the two. This space is closed underneath, and 
into it comes the raw water which has been previously treated 
in sedimentation tanks and passes on to the filter bed which 
is composed of sand. 

After passing through the sand, the water is collected in a 
series of tubes and passes thence to the pure water basin. 

There is a regulator to keep tho rate of filtration constant. 

To clean the filter, filtered water is passed through in a reverse 
direction under pressure, the filter bed (sand) being well 
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at the same time so as to effect a thorough cleansing 
of the sand. It is claimed that these filters occupy only a 
small area of ground, they are easily and rapidly cleansed, and 
that objectionable growths cannot take place in the filters and 
there is less risk, therefore, of the water acquiring odour and 
taste. The sand can be easily sterilised if required. 

EXAMINATION OF WATER. 

Collection of Samples. 

The collection of samples of water for chemical and bac¬ 
teriological examination requires very great care if the 
results are to be relied upon. 

For chemical examination the water may be collected in 
a Winchester quart bottle which has been thoroughly 
•cleansed previously. Glass stoppers should be used for 
closing the vessel. 

If for bacteriological examination, it is best to use a Pas¬ 
teur’s bulb which consists of a glass tube blown out at one 
•end to a bulb and drawn out at the other end to a fine point. 
These bulbs are supplied perfectly sterile. They contain 
a partial vacuum and when about to be used they are held 
under water and the thin sealed drawn-out end is broken 
off, thus allowing the water to enter the tube. When the 
specimen has been obtained, the drawn-out end is again seal¬ 
ed by means of a spirit lamp and the bulb is replaced in the 
special metal case provided. 

When taking a specimen from a hydrant or tap, the water 
may be allowed to run for a few minutes before taking the 
sample, unless in the case of the latter, the object is to test 
for lead. If from wells with pumps, the pump should be 
worked for a few minutes before taking the samples. In col- 
ecting samples from a tap or pump or hydrant, it must be 
remembered that the tap. etc., may be dirty and care should 
bo taken to obviate this source of error. 
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If the sample is from a reservoir , then it should always be 
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taken from the windward side and from not too near the bank, 
as the sediment there may contain many organisms. The 
bulb should be held well away from the bank by means of a 
rod, and it will be quite easy to fix up an arrangement to 
enable the sampler to break off the fine drawn-out end. The 
bulb should be held below the surface so as to avoid the sur¬ 
face contaminations. 

In taking a sample from a deep well, use a perfectly clean 
weighted bottle provided with an arrangement for pulling out 
the stopper when required. Under no circumstances should 
the stopper be removed from the bottle, or the fine drawn- 
out end of the bulb be broken except for the purpose of taking 
a sample. The part of the stopper which goes into the bottle 
and the drawn-out broken end of the bulb should not be 
touched by hand during the process of collecting the sample. 
Having obtained a sample, from whatever bouree, it is most 
important that no time be Avasted and (hat the sample, 
packed in ice, be at once despatched to the analyst. The ice 
is to prevent undue multiplication of the cjrganisms present. 

Any delay in forwarding the sample m;|y entirely vitiate 
the analysis and give an erroneous impression of the qua¬ 
lity of the water. 

It is most important tb-^rTie whole operation should be 
conducted in such a manner as to exclude any possible extra¬ 
neous contamination. 

In the event of a supply of water becoming polluted, it 
may be necessary to examine the whole of the collecting 
ground in order to ascertain the source thereof. To do this, 
one must IoIIoav up each stream feeding the reservoir to the 
spring or moorland surface from which it is derived and apply 
the following test to each stream in succession. Obtain a 
sample at the source and also just at its entry into the reser¬ 
voir and examine both bacteriologically and chemically : if 
the latter sample is found to be more impure and to contain 
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rganisms indicating sewage contamination, then follow up 
the stream and note all contributory streamlets and take 
samples just above and below the point of entrance of all 
such. In this manner one may ascertain the source of con¬ 
tamination. This method is possible only in the case of 
small streams. 


Minute inquiry must also be made into any history of 
illness of any of the employes and others who have occa¬ 
sion to frequent the gathering ground. 

Inspection must also be made to ascertain the presence 
or otherwise of small villages or isolated houses on the catch¬ 
ment area. If such be found, one must ascertain the method 
of conservancy adopted and where the liquid refuse matter 
is disposed of. Most frequently it is the nearest stream, 
where also washing of clothes, &c., is carried out. This should 
be ascertained and samples taken from this stream and also 
from the lake or reservoir close to the point of entrance of the 
stream. One should also ascertain the kind and number of 
the animals kept by the villagers. 

One cannot dogmatically state what should be the com¬ 
position of a good drinking water or give an absolute value 
to the significance of any one analytical datum. The analy¬ 
sis must be considered as a whole and in relation to the source 
of the water. 

The chlorine in a water is nearly all in the form of sodium 
chloride. An average of a series of examinations in England 
is as follows :— 


Rain water contains *22 per 100.000. upland surface 1* 10 
per 100,000. spring water 2*5 and deep well water 5’0 per 
100,000. 


Sources of the Chlorides. 

Rain water, especially that falling m ar the sea-coast, 
often contains chlorides. Certain geological formations 
may contain strata bearing chloude of calcium and scda. 
20 


30(3 


Sanitation in India. 


<SL 

Alkali works and mines may contribute some, wells near 
the sea are often brackish, and finally they may be present 
as the result of admixture with liquid excreta of men and 
animals, as urine contains about 1% of chlorides. In 
considering, therefore, the significance of chlorides, these 
possible sources must be borne in mind. If they come from 
strata containing sodium and calcium chloride, the water 
may be found alkaline from the presence of sodium carbonate, 
the oxidised organic matter may be absent or nearly so and 
often there is much sulphuric acid. The characteristics 
are common in deep well water. The amount present 
may vary considerably according to the strata, and it is 
necessary to know the amount normally present for 
such district, and any variation from this would indicate 
t he need for a further investigation. When due to admix¬ 
ture with sea water, much magnesia and but little 
evidence of oxidised organic matter may be found ; examples 
of such are sometimes seen in wells sunk near the sea shore 
or tidal rivers. When present, due to recent contamination 
with sewage, they will generally be present in marked quan¬ 
tity but not necessarily so. And there will probably be 
evidence of nitric and nitrous acids and ammonia and 
sometimes of phosphoric acid, and, if the contamination 
be recent, of oxidisable organic matteT. A stream fouled 
by sewage may show different amounts of chlorine at 
different periods of the day. As a general rule, contami¬ 
nation of a water with sewage can never take place without 

increase of chlorides, unless it be by some gaseous ema¬ 
nations, or unless the normal amount of chlorides in 
that particular geological formation is very high, in which 
case admixture with contaminated surface water or sewage 
may cause an actual decrease in the percentage of 
the chlorides present. It must also be remembered 
that the presence of chlorides does not necessarily signify 
present pollution : the organic matter originally asso- 
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dated with them may have been completely oxidised and 
destroyed. Most good waters contain only 2 to 3 grains per 
gallon of common salt, and Wanklyn is of opinion that when 
5 to 10 grains per gallon are present there is reason to become* 
suspicious. Thresh is of the opinion that more than 50 
grains of salt per gallon is objectionable and that 70 grains 
should condemn it absolutely. 

Nitrogen in Water. 

The nitrogen present may be in the form of free nitrogen, 
ammonia, nitrites, or nitrates or as organic matter. 

N T.TK IT KS AN D N IT RATES. 

Nitrogenous organic matter undergoing putrefaction pro¬ 
duces ammonia, and this is oxidised into nitrous and nitric 
acids by organisms in the soil. These acids unite with the 
1 ime, soda, and potash present, displacing the carbonic acid. 
Some geological strata contain a considerable proportion of 
nitrates, but a large proportion is by no means so common as 
in the case of chlorides. A water may be free from unaltered 
animal and vegetable contamination, but may contain oxi¬ 
dised products derived therefrom, either as the result of re¬ 
mote contamination, or due to oxidation which has occurred 
in the soil intervening between the source of contamination 
and the source of the water. The nitrates are the chief of 
these, but much care must be exercised in drawing conclusions 
from the amount of nitrates present. They may at times 
be derived from the soil, the contamination of which is very 
remote, and, on the other hand, in very bad waters the ni¬ 
trates mav be lessened as a result of the impurity, the 
organic matters present reducing these salts to a h ss oxidised 
form. Again, the amount present may be reduced by the fact 
that growing crops take up ammonia, nitrites and nitrates, 
and further it must be remembered that animal matter 
decomposing in the absence of air or of free oxygen, tends 
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to destroy nitrates liberating nitrogen. The Rivers Pollution 
Committee found that animal organic matter produced 
much nitrites and nitrates and that vegetable matter 
produced but little, not being highly nitrogenous and 
decomposing but slowly. The coincidence of easily oxidised 
organic matter, of ammonia, and of chlorine in some quantity 
would point towards contamination by animal organic 
matter. If the water shows the presence of nitrates, but of 
no nitrites, and of but very little ammonia, then either 
potassium, sodium or calcium nitrate is present, probably 
derived from soil impregnated with animal organic matter 
at some anterior date. Nitric acid is the ultimate state of 
the oxidation of nitrogenous organic matter, and when 
present it is always the result of pollution of the water 
itself or of the stratum. The process of nitrification is due 
to organisms. In some soils, especially sands and gravels 
and in ferruginous soils, the process goes on very rapidly 
and consequently one must never omit the test for nitrates, 
as otherwise organic pollution may be overlooked. 

The presence of nitrites indicates the existence of organic 
matter undergoing a change. It may either be a stage in the 
oxidation of such matter, or a retrogression from nitric acid 
as a result of the latter having yielded up some of its oxygen. 
It is rare to find any of the higher forms of life in a water rich 
in nitrites, though bacteria may be abundant. The presence 
of nitrites in the water of shallow wells or rivers is always of 
grave significance. In deep wells nitrates may be reduced to 
nitrites, due to iron, salts or other innocuous constituents of 
the soil and, as Thresh points out, nitrites may also be formed 
from nitrates by metal, such as lead or iron forming the tube 
of the pump or the lining of the well. The presence of 
nitrites is always suspicious of sewage contamination, except 
when it is known that the water is of peaty origin. 

As a general rale, water ought to contain not more than O' 5 
per 100,000 of nitric nitrogen and no trace of nitrites. The 


mtsrfy 



Examination of Water, 


'coincidence of easily oxidised organic matter, ammonia 
and chlorides would point to organic matter of animal origin 
and if nitrites are present, the contamination is probably of 
recent origin. The presence of high nitrates in the absence 
of nitrites and a low quantity only of organic matter does not 
necessarily mean that the water is injurious, as unpolluted 
sub-soil water may give this analysis. 


Saline Ammonia. 

The exact significance of this is difficult to briefly discuss ; 
generally speaking, the ammonia found in river, spring and 
well water is derived from pollution by animal matter, but 
the mere presence of ammonia in a sample of water cannot 
be held to indicate contamination with either vegetable or 
animal organic matter. All rain waters nearly contain 
ammonia, the quantity being considerable near large towns, 
and especially in the first portion of a downpour. Many 
deep wells also contain ammonia, which is generally held to 
result from the reduction of nitrates and nitrites by ferru¬ 
ginous soils. 

Albuminoid Ammonia. 

Albuminoid ammonia does not exist as such in water; it 
is purely a laboratory product, the result of reducing the 
nitrogenous matter in the water by boiling with alkaline 
permanganate solution. Waters from deep wells do not, as 
a rule, yield much albuminoid ammonia. The presence of 
much albuminoid ammonia with but little free ammonia is 
supposed to indicate vegetable contamination, often peaty, 
especially if the chlorides, nitrates and nitrites are low. 
Peaty waters often give much albuminoid ammonia but give 
it slowly. The purest water-supplies yield either no 
albuminoid ammonia or more usually form a trace up to 
0*002 grain per gallon. A water which is safe for drinking 
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imposes will seldom yield more than 0 * 005 grain per gallon, 
but in certain instances this limit may be exceeded, e.g., in 
upland surface waters of peaty origin, which in general are 
beyond the reach of zymotic contamination. When the 
stratum may be excluded as a source, the nitrogen as 
nitrates should not exceed 0*1 per 100,000 ; in other cases 
the total combined nitrogen, including free and albuminoid 
nitrogen, should not exceed 0*4 per 100.000. 


Oxygen Absorbed. 


The amount of oxygen required to oxidise the organic 
matter in safe waters will not in general, exceed 0; 1 gramme 
per gallon, though here again the limit may be exceeded 
by upland surface waters in which organic matter of an inno¬ 
cuous nature may exist. A good well water does not often 
absorb more than 0*001 gramme per 100,000. Certain other 
substances absorb oxygen, c.g,, iron salts, sulphuretted 
hydrogen and peat) upland waters. Slight variations in 
temperature, acidity and alkalinity influence the readiness 
with which the permanganate parts with its oxygen. Tidy 
considers that in the first fifteen minutes the more or less 
easily oxidised animal matters are oxidised, while the oxida¬ 
tion of the vegetable organic matter does not take place 
for four hours or so. The ease of oxidation is not a 
very reliable index of the real amount of pollution present. 
The water must be regarded as suspicious, if within 15 
minutes the amount absorbed exceeds 0*1 per 100,000 and 
in four hours if it exceeds 0*3 per 1,00,000, in both cases 
deduction being made for any nitrites or iron salts present. 
The permanganate does not act upon any fatty substances 
—starch, sugar, gelatine, urea, hippuric acid or creatinine 
present. 

Wanklyn is of opinion that if the chlorides exceed 5 or 10 
grains per gallon, there is reason for suspicion and enquiry. 
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■ammonia and chlorides exist, but no albuminoid am* 
ia, the water may pass, and the same may he said even 
if albuminoid ammonia is present in amounts approaching 
0 002 but less than O’005 per 100,000 ; but if there is much 
free ammonia and the albuminoid ammonia reaches O’005 
per 100,000, the water should be looked upon with suspicion. 
If free ammonia is absent, or present in very small amounts 
on lv. and the albuminoid ammonia is less than O’01 per 
100,000. one need not condemn the water, but in all cases 
where the albuminoid ammonia exceeds 0 01 per 100,000 the 
water should be condemned. 


Bacteriological Examination. 


This is of great value in ascertaining the suitability of a 
water for drinking purposes, and by it one can obtain data 
which give information not only as to existing conditions but 
from which deductions can be drawn as to recent harmful 
pollution. The object of a bacteriological examination 
is to ascertain the presence or absence of any organisms 
and, if present, to determine their number and whether 
they belong to the class of micro-organisms which, though 
not of necessity hurtful to man, are yet indicative of animal 
contamination, or whether they are in the class of actual 
disease-bearing organisms, e.g., Cholera vibrio and Typhoid 
bacillus. 

The detection of these latter in a public water-supply is a 
matter of some difficulty, and in many instances one has to 
rely on the evidence afforded by the presence of organisms 
usually associated with faecal contamination, either human 
or animal. In reporting on a water analysis, the bacteriolo¬ 
gical and chemical results must be carefully considered in re¬ 
lation to one another. As it is only under exceptional circum¬ 
stances that zymotic poisons gain entry to a water-supply 
without associated decrease of chemical purity in general, 
it will be found that a water thoroughly pure chemically 
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will also be found pure bacteriologically. On the other 
hand, a supply which gives bad results on chemical analysis 
should be condemned, as, if free from pathogenic organisms 
on any particular occasion, it must be held to be at least 
liable to contamination with these and must form a good 
medium for the growth and dissemination of bacteria. It is 
in the case of waters of intermediate purity that a bacterio¬ 
logical examination becomes of the greatest importance as 
though the amount of contamination may be such as to 
produce only a small amount of chemical impurity, yet it may 
be sufficient to produce marked bacteriological impurity. In 
both' chemical and bacteriological examinations, great assist¬ 
ance is afforded by a knowledge of the exact source of 
the water, and for this reason it should be an invariable 
custom to give full details when sending a sample for ex¬ 
amination. 

The covering letter should state— 

(a) The date and the hour of taking the sample. 

(b) Source of water, well, lake, spring, etc. 

( c ) Filtered or unfiltered. 

(A) If from tap, pump, etc., how long the water was 
allowed to flow before taking the sample. 

(e) If from a tap, whether it was direct from the house 
main or through a storage cistern. Nature of cistern. 

(/) If from a well, state whether apparently properly 
constructed and protected, the distance away from 
nearest visible source of contamination. Also how 
the water is raised from the well. 


If any authentic records of former analysis of water from 
the same source exist, they should be furnished, as inform¬ 
ation may be gleaned from them as to any departure from 
the normal. 

As already stated, the isolation of pathogenic bacteria 
from water is frequently attended with the greatest difficulty, 
and water may be grossly polluted with sewage without, any 
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cific disease-germs being present at all. All sewage 
polluted water is however potentially dangerous, as there is 
the possibility of disease-germs appearing at any time. Bac¬ 
teriologists have therefore mainly to rely on the detection and 
isolation of excretal and sewage organisms which though 
not dangerous in themselves are significant as indices of the 
probable presence of disease-germs. The three most fre¬ 
quently used indicator organisms for this purpose are “ the 
B. Coli group, Streptococci, and Bacillus Enteritidis Sporo- 
genee and closely allied Anaerobic Bacteria (Savage). A 
water supply however should be finally judged on a 
summation of verdicts (geological, geographical, physical, 
bacteriological and chemical). According to Savage, the 
conditions of a perfect bacterial indicator are— 

(1) It should be abundant in the substances, for which its presence 
serves as an indicator. i 

(2/ tfc should be absent, or at least relatively absent, from all other 
sources. 

(3) It should be easily isolated and numerically estimated. 

(4) Its characteristics should be definite and not liable to variation, 
whereby its distinctive characters might bo impaired. 

The throe indicators referred to by Savage are extremely 
abundant in both human and animal excreta and in sewage. 

As regards human excreta, the B. Coli group are present 
to the extent of 100 to 1,000 million or more per gramme. 
Streptococci are equally numerous, while about 1 million 
to 10 million B. Enteritidis Sporogenes are present per 
gramme. 

These organisms also occur in immense numbers in the 
intestines of all the domestic animals and apparently of all 
mammals. 

The B. Coli group has been found to be abundant in the 
excreta of many birds and fishes. 

Dr. Houston lias laid down the following requirements, 
which must be conformed to by any microbe indicator sug¬ 
gested as an indicator of pollution of ivafcer :— 


Ml HtST/fy. 






Sanitation in India. 


It must be superabundant in excrcmental matters. 

V,,. (2) It must be absent, or present only in comparatively small 


* numbers, in water free from undesirable pollution. 

(3) It must be a decadent microbe when divorced from the animal 
body. 

Throughout his observations. Dr. Houston has chosen the B. Coli test 
as tho indicator of water pollution. The typical B. Ooli recognised by 
him is one yielding gas in lactose cultures and indol in peptone water 
cultures, i.e. f lactose and indol. 4". 

Now B. Coli conforms to all the requirements mentioned above :— 

(1) Since at a low estimate there are 100,000 B. Coli present per 

cubic centimetre of crude sewage, or 1,000,000 por gramme of 
human faoces. 

(2) Of 1,331 samples of Kent deep well waters examined, 94 per cent, 
showed no B. Coli in 100 c.c., and 

(3) B. Coli removed from the animal body and kept at 20 0 O either 
in sea water or tap water dies usually in from 3 to 9 days. The 
B, Coli is a decadent microbe when divorced from the animal 
body ; hence its presence in a water in any number probably 
points to fairly recent pollution. 

The term B. Coli Communis does not denote a single 
definite organism but it includes a considerable group 
of distinct forms which may be split up into various 
sub-types by biochemical tests. No two bacteriologists 
therefore use the term in the same sense. Savage suggests 
that the expression <: excretal B. Colishould be used for 
organisms giving all the following characteristics:— 

(a) A short rounded bacillus, 

(b) Translucent uon-corrugated growth on gelatin slope. 

(c) Non-liquefaction of gelatin (two weeks). 

(d) Acid production in litmus milk with coagulation 

(within two weeks). 

(e) Fermentation of lactose with production of acid 


and gas. 


glucose „ 


if) 


(g) Neutral red reaction (in glucose media). 

(A) Production of indol in peptone water. 

It is difficult to say where the line shall be drawn. The 
different tests have not an equal value : some such as the 
fermentation of sugars, liquefaction of gela+in, and acid 
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etion in milk are permanent in character and 
are very important, and negative results would exclude the 
organism isolated from being Bacillus Coli at all, whereas the 
presence of motility, indol reaction, the characteristic, of 
gelatin surface colonies are subject to such great variations, 
that negative results under these heads .would not lead to 
the significance of the organism being diminished on these 
grounds. 

Hence it is that bacteriologists classify the Bacillus Coll 
into 4 ‘ typical ” and “ atypical ” forms. Of late years there 
has been a growing feeling that such arbitrary definitions 
went either too far or not far enough. The whole group of 
lactose fermenters being characteristically of intestinal 
origin, it is clear that the whole class of such organisms 
should be absent from safe water supplies. The Colon group 
may therefore be for practical purposes described as includ¬ 
ing all aerobic non-sporing bacilli which produce acid and 
gas in dextrose and lactose media. As these organisms 
which ferment lactose, ferment dextrose as well, the tests may 
be still further curtailed to positive reaction in lactose 
fermenting medium. It is usual now' in laboratory reports to 
indicate the presence of lactose fermenters in least dilution 
of water. 

Clemesha has shown that most of the waters which have 
to be used in India are simply loaded with fcecal contami¬ 
nation and expresses the opinion that a great deal of the pol¬ 
lution of surface waters is caused by excrement of animals, 
mostly cattle and goats, whereas in England the pollution 
that is most common in rivers has its origin in sewage from 
large towns which w r e know to be derived from man, and 
he considers this a difficulty in the way of accepting standards 
applicable to England as being equally suitable for India. 

The great rivers of India differ in many important respects 
from those in England, the self-purification of the rivers’ water 
being the most important. In England the rivers which 
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are the sources of supply of water are comparatively small 
streams, into which the sewage and effluents flow from the 
towns on the banks. The water therefore is largely polluted 
and has to be purified thoroughly before it is potable. The 
rapid current and the presence of very little sunlight make 
the natural self-purification of the water an impossibility. 
In India, on the other hand, the great rivers (the Ganges, the 
Malianudi, etc.) are several miles long and the current is 
so extremely slow that the water takes several days to drift 
from the source to the sea. The towns on the banks not 
having regular drainage system, very little of the sewage of 
the town goes into the river, and even this is diluted by the 
large quantity of water, and it must be remembered that 
yet along the banks there is always evidence of dangerous 
and deadly pollution. The climatic conditions are such that 
the sun’s rays cause great amount of evaporation from the 
surface and cause self-purification of the water. 

MacConkey, not being satisfied with the classification 
adopted by most bacteriologists of Colon bacilli into 
“ typical and 44 atypical ” forms, and believing that the 
so-called “ typical ” B. Coli are a complex group including a 
considerable number of definite individual types, outlined a 
new classification of the lactose fermenting bacteria based on 
fermentative reactions in the rarer sugars. Using saccharose 
and dulcite he first divided the lactose fermenters into four 
groups .— 

(1) Ferments neither saccharose nor dulcite. 

(2) ,, dulcite but not saccharose. 

(3) „ both dulcite and saccharose. 

(4) „ saccharose but not dulcite. 


Col. Clemesha, however, recommends proceeding further and by the 
use of the fermenta tion of adonit, inulin, dulcit and saccharose, the Voges 
and Proskaiu re reaction, the indol reaction, the motility test and, when 
possible, the liquefaction of gelatin test, splitting up the group of faecal 
bacilli and studying the individual species as far as j)ossible ; and thus 
in time he anticipates that one may be able to assign a relative value as 
an indicator of pollution to each of these organisms. 
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Col, Clemesha finds both in human faeces and in cow- 
dung the prevailing types to be B. Coli, B. Grunthal, and B. 
Coseoroba, the three together usually making up 75 per cent, 
of all the lactose fermenting organisms present. A very inter¬ 
esting fact revealed by his investigations was the occurrence 
of epidemics ” of particular types which at certain periods 
become suddenly frequent, usually prevailing in human faeces, 
cow faeces, and water supplies at the same time. Clemesha 
made a number of experiments on the relative resistance of 
various lactose fermenters by placing faecal emulsions, with 
or without sand, in shallow dishes in the sunlight and at 
various intervals isolating colonies of predominant types 
and working out their fermentative reactions. The ex¬ 
periments showed that B. Coli was the principal type 
isolated in the beginning, it quickly disappeared however and 
in a few hoiirs B. lactis Aerogenes, B. acidi Lactici. B7 
Cloaca 1 , and others appeared. At the end of the experiments 
B. Grunthal or B. Cloacae were generally the only forms 
surviving. 

The moral drawn from Col. Clemesha's investigations 
is that in India, in waters stored in warm sunned lakes and 
large rivers, as the sensitive ffecal bacilli have an opportunity 
to die out and the more resistant have an ample opportunity 
of multiplying and increasing, it is not proper to condemn 
any water merely from the presence of the colon group 
without finding out whether it contains the sensitive or more 
resistant types. In view therefore of the natural process 
of self-purification going on in Indian lakes and rivers, 
the utter futility of hard and fast numerical standards of 
purity of waters is evident. The more one studies the self¬ 
purification of waters, the more certain one is that it is 
necessary to study the kind of organisms rather than their 
number in order to come to a satisfactory conclusion. 

As the result of a large series of experiments, Clemesha 
proposes tentative standards for the various kinds of waters, 
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and in the course of his experiments he has compiled a list of 
organisms grouped in three classes according to their power 
to resist sunlight, but expresses the opinion that as evidence 
accumulates class II may have to be re-arranged. 

In the classification, adopted hv him, the organisms high 
up in the list of each class are considered to be less resistant 
than those at the bottom, so far as present experience 
goes. 


Class I (least resistant). 

Class II. 

Class III. 

; Oxvtoous pemieiosus 

No. 33 

j 

No. 10 

,, 38 

No. 73 

„ 39 

Pneumonia. 

„ 75. 

„ 69 

No. 9 

Gruntlial or 7 or 8 

„ 70 

Neapolitan us. 

Cloaese. 

Nos. 97 and 98 

Lactis /Erogenes 


Coli communis. 

Coscoro ba 


No. 35 

Acidi Lae tici 


36 

No. 6 

„ loo 
„ 101 



Clemesha, very rightly insists on the fact that his proposed 
standards are only tentative ones, and adds that no analyst 
in any country would ever venture to give a definite 
opinion without knowing a few elementary facts concern¬ 
ing the source from which the sample has been taken. 
Such questions, as whether the samples are drawn from 
lake, river, well or spring—the quantity and date of recent 
rainfall—the condition in the case of a river, whether in 
heavy flood or nearly dry—are matters of great impor¬ 
tance to the bacteriologist, who has to pronounce an 
opinion on the subject. Consequently in the application 
of the method proposed, the question the analyst should 
always bear in mind is—what chances has this sample 
had of being exposed to sunlight ? The more exposure it has 
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:ad, the more will the arguments involved in this method 
apply to the water, and the less it has had, the more guarded 
must be any expression of opinion. To lakes, tanks, ponds, 
storage reservoirs settling tanks, etc., the method is appli¬ 
cable. The extent to which it applies to rivers must depend 
on the condition of the river itself. The extent to which it 
is applicable to wells, springs and underground waters gene¬ 
rally is uncertain, and this forms a serious limitation to the 
utility of the method. 


Proposed Standards. 
Lake Waters. 


(rood Jtuke Water should contain — ( 

(1) less than 100 colonies per c.e. (on agar at 37° 0.); 

(2) no lactose fermenters in 20 c.c. ; 

(3) no organisms of class I in 50 c.c. ; 

(4) the few fecal organisms isolated should belong to 
class II and lactis serogenes should be plentiful. 

Fair or usable Lake Water — 

(1) should not contain more than 200 organisms per c.c. 

(agar 37° C.) ; 

(2) lactose fermenters should not be present in less than 

5 c.c. ; 

(3) no organisms of class I should be present in less than 

20 c.c.; 

(4) lactis serogenes should largely predominate. 

A Lake Water is s uspicious- - 

(I) if it contains more fecal organisms than 1 in a c.c., 
even though these be confined to class III ; as this 
indicates that the lake is very low and conditions 
are suitable for the spread of Cholera. 
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Luhe Wetter should he condeiuned — 

• 1 ) lf ** contains organisms of class I in a c.c. or less; 

2) ii faecal organisms are present in the characteristic 
proportions seen in fresh feces ; 

3) if lactis serogenes are absent or scarce. It should be 
remembered that 48 hours will make an enormous 
difference in the purity of a lake-water. 

Well and Spring Waters. 

A (jood water should contain— 

(1) no fecal bacilli in 20 c.c.; 

(2) no organisms of class I in 100 c.c. ; 

(3) total colonies under 50 per c.c. 

River Waters. 

Good River Water should contain— 

(1) not more than 100 colonies (on agar at 37° (’.). 

(2) fecal organisms not exceeding 1 in 10 c.c.; 

(3) no organisms of class I in 50 c.c. 

Any fecal organisms present should belong to either 
class III or to the more resistant class II. 

hat/ or usable River Water should contain — 

(1) not more than 300 colonies (on agar at 37° 0.); 

(2) not more than 1 in 1 c.c. of fecal organisms and no 
organisms of class I in less than 20 c.c. 

The fecal organisms present should consist mainly of 
mixtures of class III and class II and there 
should be a tendency for one class of organisms to 
preponderate. 
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Water should be condemned — 

(1) if total colonies are more than 800 (on agar 37°C.) ; 

(2) if lactose fermenters are present in number of 10 to 
100 per c.c. ; 

(3) if organisms of class I exceed 1 in 5 c.c., or if the 
fecal organisms isolated (class I being absent) are 
rich in varieties* such as occur in an emulsion of 
feces. 


Number. 




The following (able is taken from Clemeshas “ Study of the Bacteriology of Drinking Wafer 

Supplies in Tropical Climates” 


o 

6 

7 

8 
9 

10 

33 

34 

35 
30 
37 


B. Acidi lactfc-i (Huppe) 
B. Levans 
B. Gnmthal 
B. Sulcatus gasiform ans 
B. Castellus 
B. Vesieulosus 


B. Ooli mutabilis (Massini) 


B. Coli communis 
B. Cavicidae 
B. Sehaefferi 


4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

o. 

4 


4 


4 I — 
4 ! — 

- ] 4 


4 


4 


4- ! 4 


4 ! 4 


4 


4 




4 


4 


e & 
4x 




4 

4 

a_ 

4 

4 

4 - 

4 

4 

4 

4 

4 


PER 
CENT. | 


23 

14 

20 


28 


+ +• + - • • - xk ++ Reduotion of 

T .T • • r r-r t nitrates. 
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38 


+ 

j 

4- 

4- 

■— 

4* 

.. 

.. 


.. 

* * j 


. • ,. 

•• I 

30 


+ 

• — 

4- 

• — 

4- 

— 

.. 

4- 






•* 

65 i 

B. Oxytoeus pernieiosiis 

.. .! 

4* 

4- 

4- 

4- 

+ 

4- 

4- 

— 

•— 


+ ! 

26 

4- 

4- | 

66 j 

*+■ 

4- 

+ 

4* 

— 

■— 

4- 

■r— 


•— 

4- ! 

*» 

4- 

— 

«- 


4- 

4- 

+ 

+ * 


4* 

— 

• — 

-— 

— 

4- i 

.. 

4- 

4- 

68 

B. Rhino^leroiua Pneumoniae 

4- 

4- 

+ 

+ 

— 

■— 

— 

•— 

■— 

*— 

4- ! 

14 

4- 

4- 

60 


4- 

4- 

4- 

-— 

4* 

4- 

— 

4- 

■— 

4- 

4- 



— .■ 

70 


4- 

4* 

4- 

■— 

4- 

*— 

>— 

4- 

■— 

4- 

4- : 

, . 



71 


+ 

4- 

4* 

* — 

— 

— 

4- 

+ 

— 

•— 

4- | 

i 

22 j 

1 4 

— . 

72 

B. Neapolitans 

4- 

4- 

4- 

*— 

— 

— 

4. 

4* 

— 

*— 

4- 1 

4- 

: —. 

73 

4- 

4- 

4- 

—- 

• — 

4* 

-— 

*— 

4- 

4- 


4“ 

— - 

74 


4- 

4- 

+ 

— 

•— 

— 

— 

4- 

— 

•— 

4- 




75 


4* 

4- 

4- 

■— 

— 

4" 

— 

— 

■ — 


4* 

.. 

.. 

4" 

97 


+ 

4- 

•— 

4- 

+ 

4- 

4- 

• — 

— 

4- 

4- 

.. 

4- 

•— 

98 

.. 

+ 

4- 

— 

4- 

+ 

4- 

— 


— . 

— 

4 

.. 

4- 

4- 

99 

.. 

+ 


■— 

4- 

4- 

• — 

— 

— 

— 

— 

+ 


4* 

4- 

100 

.. 

4- 

+ 

— 

+ 

— 

• — 

4* 

4- 

• — 

— 

4- 




101 


4- 

4 

-— 

4- 

■ — 

•— 

4- 

•— 

■— 

— 

4- 

.. 

+ 

4* 

102 


4- 

+ 

.— 

+ 

— 

4- 

— 

+ 

— 

4- 

4- 

30 

.. 

. * 

103 

B. Lactis serogenes . 

B. Dyaentericae Vitulorum 

4- 

4- 


4~ 


4- 





4- 

+ 

+ 



B. Oapsulatus (Pieiffer) 




+ 


+ 





+ 

i2 


.. 

104 

B. ftaaifonnans non-liquefaciens 

4* 

4- 

■— 

■— 

•— 

— 

— 

■— 

■— 

105 

4* 

4- 

-— 

— 

4- 

4- 

•— 

4- 

— 

+ 

4- 

* • 

• • 

— 

106 

. . 

4- 

+ 

— 

■— 

— 

•— 

4- 

4- 

■— 

. — 

4- 


+ 

— 

107 

B. Cosooroba 

4- 

4- 

— 

— 

■— 

*— 

+ 

— 

* — 

•— 

4~ 

25 

*— 

108 


4- 

4- 

— 

.— 

— 

4- 

— 

4- 

— 

4- 

+ 

20 

4* 

—; 

109 


4- 

4- 

— 


— 

— 

— 

4- 

■— 

*— 

4- 


• • 

—* 

110 


4* 

4- 



4- 
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in his work (which vshould be consulted in 
original for all details) does not accept the definition 
applied by Houston, Savage and others to the term 

Goli Bacillus ” ; but adopts that applied by MacGonkey^ 
Orr and others, who use the term “ Bacillus Coli 
communis ” in reference to Escherichs organism only, 
calling all bacilli that differ from it in any “ permanent J> 
test different species, to which different names or numbers 
are applied. 

Discussing the value of the three groups of organisms used 
as “ indicators, ” Savage {The Bactericiogical Examination 
of Food and Water , Cambridge Press, 1914) states— 

All throe groups of organisms are abundant in crude sewage. The 
actual number found will of course vary greatly with the strength of the 
sewage, but the data given by Houston give average figures. These are ; 
B. Coli and allied forms . . .. .. 100,000 per c. c. 

Streptococci .. .. .. .. 1,000 to 10,000 ,, 

Spores of B. E. Sporogencs .. .. 100 to 1,000 ,, 

Experiments go to show that members of the B. Coli group are only 
present when the soil has been contaminated with exerementitious matters 
and that virgin soil and soil not manured are free from these organisms 
further, that these organisms gradually die out in soil. 

In cpiite pure water, pure air, etc., B. Coli group do not occur. 

The organisms of this group do not multiply to any great extent under 
ordinary natural conditions outside the animal body. 

As regards the saprophytic distribution of streptococci, tboro is no evi¬ 
dence that streptococci have any true home, under natural conditions, 
apart from the animal body. 

Outside the animal body, they may survive for considerable periods 
but do not thrive. The evidence as to the duration of viability and vitality 
outside the animal body is somewhat conflicting, but in general, it would 
appear that the majority are delicate organisms and rapidly die out, but 
that a small number of hardy strains may persist for very long periods. 

Bag. Enteritidis Sjporogenes. 

In considering the value of this organism as an excretal indicator, ifc 
must be remembered that it is a spore-bearing bacillus and that its spores 
are very resistant. Animal excretal pollution is so widespread that it is. 
not a matter of surprise that such a highly resistant organism should be 
widely distributed in nature. The available evidence shows that it is 
absent or relatively absent, from sources which have never been con- 
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Ruinated, but that. it. is fairly prevalent in sources the pollution of which 
had taken place possibly at a long antecedent period. These considerations 
■obviously place a considerable limit to its usefulness. 

Protection of Water Supplies. 

When discussing reservoirs, mention has already been 
made that one must protect the gathering ground of any 
reservoir, as far as possible. No cultivation of the land should 
be permitted, nor should any human habitations other than 
those necessary for the care-taker or workmen employed, and 
these must be constructed in such a situation and so drained 
as to make it impossible for the water supply to be con¬ 
taminated from this source. 

The area should be well wooded and, where possible, 
fenced off. 

No mining or manufacturing operations should b^per- 
mitted within the area. 

In many countries, to control a gathering ground in this 
manner is a very difficult, if not impossible task, but in India 
this objection has not quite the same weight. 

In regard to wells, the precautions to be adopted have been 
fully enumerated already. 

When the water-supply of a town village is taken 
from a river, certain precautions are necessary in addition to 
those mentioned ; especially in India, where so many 
religious ceremonies are so closely associated with certain 
rivers, at which the village washing and personal ablutions 
also take place. 

The river should be mapped out into three parts. The 
uppermost portion should be strictly reserved for drinking 
water and water for domestic purposes, c.g.< cooking, wash¬ 
ing cooking utensils, etc. The portion immediately below 
this, in the direction of the flood of the stream, should be re¬ 
served for personal ablutions and the third and lowest portion 
for washing clothes. 
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In the presence of an epidemic of Cholera or Typhoid, it 
may be necessary to take more active measures. 

Frequently, the bathing is carried out in pools along 
the river’s edge and as the bathers use the water to 
cleanse their mouths,™ and even drink it,—these pools 
should be disinfected with potassium permanganate, 
as should also the pools in which the clothes are washed. 
Efforts should be made to instruct the bathers in the 
jisks they run by swallowing the water. This can best 
be done by addressing senior men and enlisting their 
aid. Provision should be made also to supply pure, boiled 
and aerated water to the bathers by establishing 
s mall depots, due observance being paid to religious 
prejudices, etc. 

It is of the utmost importance that water pipes should 
be laid well away from drains and closets and that the pipes 
be laid as far as possible in straight lines, and that they be 
well supported in their course so as to prevent sagging and 
consequent risk of the opening of joints. 

All overflow pipes from cisterns must be .made to discharge 
into the open air and not permitted to be connected to a 
drain. 

No water-closet should be directly supplied by a tap, a 
cistern must always intervene, as otherwise foul air and tilth 
may possibly be drawn into the pipe* 

Provisions of Bombay Act No. Ill , 1888, as modified to 
May 31st , 1920, relating to Water Supply . 

Construction and Maintenance of Municipal 
Water Works. 

Section. 

201. For the purpose of providing the city with a supply of water 
proper and sufficient for public and private purposes, the Commissioner 
when authorised by the Corporation in this behalf, may— 

(«) construct and maintain waterworks, either within or without 
the city, and do any other necessary acts; 
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(6) purchase or take on lease any water-work or any water or right 
to store or to take ancl convey water, either within or without 
the city; 

(c) enter Into any arrangement with any person for a supply of water. 

262. The Commissioner shall manage all water-works belonging to 
the Corporation, all of which water-works am in this Act referred to as 
“municipal water-works,” and maintain the same in good repair and 
efficient condition, and shall cause all such alterations and extensions to 
be from time to time made in the said water-works as shall he necessary 
or expedient for improving the said work , 

263. (1) The Commissioner, and any person appointed by Government 
under section 264 in this behalf, may, for the purpose of inspecting or 
repairing or executing any work in, upon or in connection with any 
municipal water-work at all reasonable times-— 

(a) enter upon and pass through any land within or without the city, 
adjacent to or in the vicinity of such water-work, in whomsoever 
such land may vest; 

W convey into and through any such land all necessary materials, 
tools and implements, 

(2) In the exercise of any power conferred by this section, as little 
damage as can shall be done, and compensation for any damage 
which, may be done in the exercise of any of the said powers 
shall bo paid by the Commissioner, or, if any person appointed 
under section 264 by Government has caused the damage, by 
Government. 

264. Any person appointed by Government in this behalf shall at ail 
reasonable times have liberty to enter upon and inspect any municipal 
water-works. 

26o. The Commissioner shall have the same powers and be subject 
to the same restrictions for carrying, renewing and repairing water-mains, 
pipes and ducts within or without the city, as he has and is subject to under 
the provisions hereinbefore contained for carryng, renewing and repairing 
drains within the city. 

266. The Commissioner shall cause fire-hydrants and all necessary 
works, machinery and assistance for supplying water in case of fire to ho 
provided and maintained ; and shall have painted or marked on the build¬ 
ings and walls or in some other conspicuous manner, within the streets, 
words or marks near to such hydrants to denote the situation then-of 
and shall cause a hydrant-key to bo deposited at each place within the 
city where a municipal fire-engine is kept, and to do such other things 
for the purpose aforesaid as he shall deem expedient. 

Section, 

267. (1) Except with the sanction of the Corporation and, in the case 

of the Vehar water-works, of Government, or for the purposes 


Section. 


328 


Sanitation in India. 



of section 262, under the authority of the Commissioner, no 
person shall 

(a) erect any building for any purpose whatever within the limits of 
the water-shed of any lake or reservoir, from which a supply 
of water is derived for any municipal water-work; 

(//) extend, alter or apply to any purpose different to that to w hich 
the same has been heretofore applied, any building already 
existing within the said limits ; 

(c) carry on, within the said limits, any operation of manufacture, 
trad© or agriculture in any manner, or do any act whatsoever, 
whereby injury may arise to any such lake or reservoir or to 
any portion thereof, or whereby the water of any such lake, 
tank or reservoir may bo fouled or rendered less wholesome. 

<2) The limits of the water-shed of the Vehar lake shall, for the pur¬ 
poses of this section, be deemed to he limits defined in a plan 
marked B authenticated by the signatures of the Governor and 
Members of Council, and deposited in tho office of the Seer© 
tary to the Government of Bombay. 

268. (1) Without the written permission of the Commissioner, no 

building, wall or other structure shall bo newly erected, and no 
street or railway shall be constructed over any municipal water 
main. 

(2) If any building, wall or other structure be so erected, or any street 
or railway be so constructed, the Commissioner may, with the 
approval of the Standing Cimmittee, cause the same to be re¬ 
moved or otherwise dealt with as to him shall appear fit, and the 
expenses thereby incurred shall be paid by the person offending. 


Public Gratuitous Water-Supply. 


269. (1) All existing public drinking-fountains, tanks, reservoirs, 

cisterns, pumps, wells, ducts and works for the supply of water 
fo/ the gratuitous use of the inhabitants of the city shall vest 
in the Corporation and be under the control of the Commissioner, 

(2) The Commissioner may maintain the said works and provide 
them- with water, and, when authorised by the Corporation in 
this behalf, may construct any other such works for supplying 
water for the gratuitous use of the inhabitants of the city. 

(3) Provided that the w r ater carried away by any of the inhabitants 

from any such work shall lie taken only for his private use 
and not for sale, and shall not, except with the written per¬ 
mission of the Commissioner, be carried away in a cask, cart* 
pakhal or masak. 

(4) The Commissioner may temporarily, and with the approval o: 

the Corporation permanently, close any of the said works, 
either entirely or partially. 
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(5) In case any suck work is permanently closed, either entirely or 
partially, by the Commissioner, the site thereof, or of the 
portion thereof which is so closed, and the materials of the 
same may be disposed of as the property of the Corporation : 
provided that if any such work, which is permanently closed 
either entirely or partially, w as a gift to the public by some 
private person, the said site and materials or the proceeds 
of the sale thereof shall, unless by reason of their value being 
insignificant or for any other sufficient reason the Corporation 
think fit to otherwise direct, be applied to or towards some 
local work of public utility bearing the name of such persons, 
or to or towards any such local work which shall be approved 
by the Corporation and by the heirs or any other representa¬ 
tives, if any, of the said person. 

2 10 (L) The Commissioner may assign and set apart each of the said 

works and the water therein for use by the public for such 
purpose only as he shall think fit, ami shall cause to bo indi¬ 
cated, by a notice affixed on a conspicuous spot on or near 
each such work, the purpose for which the same is so assigned 
and set apart. 

(2> No person shall make use of any such work or of auy water therein 
for any purpose other than the purpose for which the same 
has been so assigned or set apart. 


Private Water-Supply. 


271 (l) Communication-pipes for conveying to any premises a private 

supply of water from a water-main or other municipal water- 
work shall not ordinarily be connected with the main or other 
water-work, except on the written application or with the 
written assent of the owner of the promises, or of the person 
primarily liable for the payment of property-taxes on the 
said premises. 

(2) But if it shall appear to the Commissioner that any premises, 
situate within any portion of the city in which a public notice 
has been given by the Commissioner under clause (6) of 
section 141, are without a proper supply of pure water,the Com¬ 
missioner shall, by written notice, require the owner of the 
said premises, or any person primarily liable for the payment 
of property-taxes thereon, to obtain a supply from a munici¬ 
pal water-work adequate to the requirements of the persons 
usually occupying or employed upon the said premises, and 
to provide communication-pipes and do all such works as 
may be necessary for that purpose. 
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[Section 141 (6) reads as follows :— 

►Subject to the provisions of section 109, the water-tax shall be levied 
only in respect of premises which, are situated in a portion of the city in 
which the Commissioner has given public notice that sufficient water is 
available from municipal water-works for furnishing a reasonable supply 
to all the premises in the said portion.] 

272. (1) No connection with any municipal water- 1 work shall be made 

or renewed— 

(a) except by a municipal officer or servant empowered in that behalf 

by the Commissioner and 

(b) until the certificate specified in sub-section (4) has been given. 

(2) In every case where a new connection with a municipal water- 

work is made or an existing connection requires renewal, all 
necessary communication pipes and fittings from and includ¬ 
ing the ferrule on the supply main up to and including the stop¬ 
cock nearest the supply main, shall bo supplied by the Com* 
missioner, and the work of laying and applying such com¬ 
munication-pipes and fittings shall he executed by municipal 
agency under the Commissioner’s orders, but the cost of making 
or removing any such connection, and of all the communi¬ 
cation-pipes and fittings so supplied, and of all the work so 
executed shall be paid by the person on whose application 
or for whose premises the connection is made or renewed. 

(3) Every such new connection or renewed connection with its com¬ 

munication-pipes and fittings up to and including its stop¬ 
cock as aforesaid shall thereafter vest in the Corporation and 
be maintained at the charge of the Municipal Fund as a muni¬ 
cipal water-work. 

(4) All communication-pipes and fittings beyond the said stop-eock 

shall be laid and applied under the supervision of a. municipal- 
officer appointed by the Commissioner in that- behalf, who 
shall give and sign a certificate, free of charge, when such 
communication-pipes and all necessary fittings and work have 
been laid, applied and executed in a satisfactory manner and 
w hen proper and sufficient arrangements have been made for 
draining off waste water. 

(5) Where any communication-pipe or fitting is laid, applied, added 

to or altered, or any connection is made in contravention 
of this section, the Commissioner may, with the previous 
approval of the Standing Committee, remove such com¬ 
munication-pipe, fitting or connection, and make good such 
water-work; and the expenses incurred by him in so doing 
shall be paid by the owner or occupier of the premises in whi h 
or for supply to which such communication-pipe or fitting 
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has been laid, applied, added to or altered, or such connection! 
has been, made, or by t he person offending* 


273. The Commissioner may, if ho thinks fit, take charge on behalf 

of the Corporation of all communication pipes and fittings 
of any existing private service connected with any municipal 
water-work up to and including the stop-cock nearest the 
supply main for the said service, and the same shall thereafter 
vest, in, and be maintained at the expense of, the Corporation 
as a municipal water-work. 

273 A. The Commissioner may, if at any time lie deems it expedient. 

to alter the position of an existing connection with any muni¬ 
cipal water-work, or of the communication-pipes or fittings the¬ 
reof, and after giving to the owner of such communication-pipe? 
or fittings not less than four days’ previous notice of his inten¬ 
tion so to do, cause the said connection to be moved to such 
other position as he thinks fit, and cause any or all of the said 
communication-pipes and fittings to lie relaid and applied, or 
others to bo laid and applied, in lieu thereof, in such position 
ho may direct; and in every such case such removal and 
alteration shall tie carried out at the expense of the Muni¬ 
cipal Fund, and the new connection, with its commumcation- 
pijies and fittings up to and including the stop-cock nearest 
the supply main, shall thereafter vest iri the Corporation 
and he maintained at the charge of the Municipal Fund as 
a municipal water-work. 

274. (1) The Commissioner may, whenever it shall appear to him to 

be necessary, by written notice require that any premises 
furnished with a private water-supply from any municipal 
water-work shall within a reasonable period which shall bo 
prescribed in the said notice, be provided with a storage cistern 
of such size, material, quality and description, and with snob 
fittings and placed in such position as he thinks fit. 

(2) The Commissioner shall, also from time to time, prescribe the size, 
material, quality, description and position of the pipes, taps, 
cocks' and other fittings to be employed for the purposes of any 
connection with, or of any communication from any munici¬ 
pal water-work and no such connection or communication 
shall be made by any person otherwise than so proscribed. 

275. It shall bo incumbent on the owner or occupier of any premises 
to which a private water-supply is furnished from any muni¬ 
cipal water-work, to keep in efficient repair every pipe con¬ 
veying water from the said water-work to such premises and 
every meter for measuring water, not being a municipal meter, 
and every tap, cock or other fitting and every storage cistern 
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in or connected with any such pipe, so as effectually to prevent 
the water from running to waste. 

276. (1) Where water is supplied by measurement, the Commissioner 

may either provide a meter and charge the consumer for the 
same such rent as shall from time to time be prescribed in 
this behalf by the Standing Committee, or may permit the 
consumer to provide a meter of 1 is own of such size, material 
and description as the Commissioner shall approve for this 
purpose. 

(2) The Commissioner shall at all times keep all meters and other 
instruments for measuring water, let by him for hire to any 
person, in proper order for correctly registering the supply 
of water, and in default of his so doing such person shall tint 
be liable to pay rent for the yame during such time as such 
default continues. 

277. Where water is supplied by measurement, the register of the 

meter or other instrument for measuring water shall be primn 
fade evidence of the quantity consumed. 

Inspection. 

278. (1) The Commissioner may make an inspection of any premises 

to which a private water-supply is furnished by the Corpora¬ 
tion, in order— 

(a) to remove, test, examine and replace any meter for measuring 
water ; or 

{b) to examine the communication-pipes and the taps, cocks and other 
fittings thereof, and the storage-cisterns connected therewith > 
or 

(c) to see if there he any waste or misuse of the water. 

<2) The Commissioner may, by written notice, require the owner or 
occupier of the premises to remedy any defect which shall he 
found to exist in any such meter let to him for hire, or in any 
such communication-pipe, tap, cock or other fitting or cistern. 

Cutting off Private Water-Supply. 

279. (1) The Commissioner may, with the sanction of the Standing 

Committee, cut off any connection bed,ween any municipal 
water-work and any premises, to which a private water- 
supply is furnished by the Corporation or turn off the water 
from such premises in any of the following cases, namely 

(a) in default of payment of any instalment of water-tax or of any 
sum due for water within fifteen days after the bill for such 
tax or sum has been duly presented ; 
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(/*) if the owner or occupier of the premises neglects within the period 
prescribed in this behalf in any notice given under sub¬ 
section (I) of section 274, to comply with any requisition made 
to him by the Commissioner regarding the provision of a storage 
cistern ; 

(c) if the ow r ner ox occupier of the premises fails, within the period 

prescribed in this behalf in any notice given under sub-section 
(2) of section 278 to put any such cistern or pip© conveying 
water from any municipal waiter- work or any tap, cock or other 
fitting thereof into good repair so as effectually to prevent 
the water from running to waste : 

(d) if, after receipt of a written notice from the Commissioner inquir¬ 

ing him to refrain from so doing, the owner or occupier of the 
premises continues- — 

(i) to use the water, or permit the same to bo used, in contraven¬ 
tion of any bye-law made under this Act or of any condi¬ 
tion prescribed under sub-section (2) c>f section 169; 

Sub-section (2) on Section 169 reads-- 

The Standing Committee may, for the cases in wdnch the Commissioner 
charges for water by measurement under clause (a), from time to time 
prescribe such conditions they shall think lit as to the use of the w ater 
and as to the charge to be paid for water consumed whilst a metre is out 
of order or under repair ; and in each case in which a composition is made- 
under clause (6), the said Committee may prescribe such conditions as to 
the use of the water as they shall think fit ; provided that no condition 
prescribed under this sub-section shall bo inconsistent with this Act or 
with any bye law made under this Act. 

CLAUSE ( a ) READS — 

The Commissioner may, in such cases as the Standing Committee shall 
either generally or specially direct, instead of levying the water- tax in 
respect of any premises liable thereunto under section 141, charge for the 
water supplied to such premises by measurement at such rate as shall, 
from time to time, be prescribed by the said Committee in this behalf. 


Clause (6) reads— 


The Commissioner may, with the approval of the Standing Committee, 
compound with any person for the supply of water to any premises for a 
renewable term of one or more years not exceeding five on payment of a 
fixed periodical sum in lieu of the water-tax or charge by measurement 
which would otherwise be leviable from such person in respect of the said 
premises.] 
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(it) when payment for the water is not made by measurement, to 
permit any person not residing on premises in respect of 
which water-tax is paid to carry away from such owner's, 
or occupier’s premises water derived from the municipal 
water-work, 

( e ) if the owner or occupier of the premises wilfully or negligently 
injures or damages his meter or any pipe conveying water 
from any municipal water-work. 

(2) The expense of cutting oil the connection or of turning off the 
water in any such case as aforesaid shall tie paid by the owner 
or occupier of the premises. 

No person, to whom water is supplied by measurement or on pay¬ 
ment of a fixed periodical sum, shall contravene any condition 
prescribed under sub-section 2 of section 169 for the use of 
such water, or permit any such condition to be contravened. 
No water-pipe shall be laid in a drain, or on the surface of an 
open channel or house-gully, or within 20 feet of a cesspool 
or in any position where the pipe is likely to be injured or 
the water therein polluted ; and no well or tank, and except 
with the consent of the Commissioner, no cistern, shall be con¬ 
structed within 20 feet of a privy, water-closet or cesspool 

(I) No person shall fraudulently dispose of any water supplied 
to him by the Corporation. 

(2) No person to whom a private supply of water is furnished by the 
Corporation shall, except when the water supplied is charged 
for by measurement, permit any person who does not reside 
on the premises in respect of which water tax is paid to carry 
away water from the premises to which it is supplied. 

(3) No person, who does not reside on premises in respect of which 
water-tax is paid, shall carry away water from any premises 
to which a private supply is furnished by the Corporation, 
unless, in any case in which such supply is charged for by 
measurement, he does so with the permission of the person 
to whom such supply is furnished. 

:83. (1) No person shall fraudulently— 

(a) alter the index to any meter or prevent any meter from duly 
registering the quantity of water supplied ; 

(ft) abstract or use water before it has been registered by a meter 
set up for the purpose of measuring the same. 

(2) The existence of artificial means under the control of the con¬ 
sumer for causing any such alteration, prevention, abstraction 
or use shall be evidence that the consumer has fraudulently 
effected the same. 
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284. No person shall wilfully or negligently-— 

(a) injure or suffer to be injured any meter belonging to the Corpor¬ 

ation or any of the fittings of any such meter ; 

(b) break, injure or opon any look, cook, valve, pipe, work or engine 

appertaining to any municipal water-work ; 

(c) flush or draw off the water from any such water-work, thereby 

causing such water to be wasted; 

((/) do any act whereby the water in or derived from any municipal 
water-work shall be wasted; 

(c) obstruct, divert or in any way injure or alter any water-main or 
duct. 

285. Compensation shall be paid by the offender for any damage which 

the Corporation sustains by reason of any contravention of 
section 283 or section 284. 

28d. If it shall be shown that an offence against some provision of this 
chapter or against some bye-law made under this Act at the 
time in force relating to water-supply has occurred on any 
premises to which a private supply of water is furnished by 
the Corporation, it shall be presumed, until the contrary is 
proved, that such offence has been committed by the occupier 
of the said premises. 

287 (1) On the written request of any person who is required under 

any of the provisions of this chapter to supply any materials 
or fittings or to do any work, the Commissioner may, in such 
person’s behalf, supply the necessary materials or fittings 
or cause the necessary work to be done; bur ho shall not do 
so in any case to which the provisions of section 493 or 495 
will not apply, unless a deposit is first of all made by the said 
person of a sum which will, in the opinion ot the Commis¬ 
sioner, suffice to cover the cost of the said materials, fittings 
and w r ork. 

[Sections 493 and 4j)o read as follow s .♦— 

493. Instead of recovering any such expenses as aforesaid in any 
manner hereinbefore provided, the Commissioner may, if ho thinks fit 
and with the approval of the Standing Committee, take an agreement 
from the person liable for the payment thereof, to pay the same in instal¬ 
ments of such amounts and at such intervals as will secure the payment 
of the whole amount due, with interest thereon at the rate of nine per 
centum, per annum, within a period of not more than five yearn. 

495. (1) Improvement expenses shall boa charge on the premises in 

respect ot which or for the benefit of which the same have 
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been incurred and shall be reco verable in instalments of such 
amounts not being less for any premises than twelve rupees 
per annum, and at such intervals as will suffice to discharge 
such expenses, together with interest thereon at the rate of 
six per centum per annum, within such period not exceeding 
thirty years as the Commissioner, with the approval of the 
Corporation, may, in each case, determine. 

(li) The said instalments shall be payable by the occupier of the pro. 

mises on which the expenses are so charged or, in the event 
of the said premises becoming unoccupied at any time before 
the expiration of the period fixed for the payment of such 
expenses or before the same, with interest as aforesaid, are 
fully paid off, by the owner for the time being of the said 
premises, so long as the same continue to be unoccupied. | 

287. (2) No person shall permit any work, which he is required to do 

under any of the provisions of this chapter, to be done except 
through the agency of a licensed plumber, and any person 
who causes or allows communication-pipes, or any fittings 
or work necessary for conveying a private supply of water 
from a municipal water-work into any premises, to he laid, 
applied or executed by any person other than a licensed plum¬ 
ber, shall not be entitled to demand a connection with the 
municipal water-work. 

287 A (1) The Commissioner may, if he thinks fit, cause any work 
described in this chapter to he executed by municipal or other 
agency under his own orders, without first of all giving the 
person by whom the same would otherwise have to be executed 
the option of doing the same. 

(2) TV expenses of the work so done shall be paid by the person 
aforesaid, unless the Corporation shall, by a general or special 
order or resolution, sanction, as they are hereby empowered 
to sanction, the execution of such work at the charge of the 
Municipal !Fund. 

288. The Commissioner may supply water from a municipal water- 

work to any local authority or person without the city on such 
terms as to payment and as to the period and conditions of 
supply as shall be, either generally or specially, approved 
by the Corporation. 


Bombay Water Works. 


The City of Bombay is supplied from three different 
lakes situated at some distance from the City, viz., Vehar, 
Tulsi and Tansa. 
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Vehar lake has a gathering ground of 2,500 acres. Its full 
capacity is 9,120 million gallons. The mean rainfall for 
several years past is 84* 70 inches. The water of this lake 
is conveyed to the City by means of two cast-iron pipes, 
one of 24 inches diameter and the other 48 inches reducing to 
32 inches diameter. The 24-inch pipe discharges direct 
into the distributing mains and the latter pipe into the 
Bhandarwada Reservoir. The main evaporation comes to 
about 4ijt feet per annum. The depth of the lowest outlet 
below overflow level is 34 feet. The greatest depth of water 
stored is 61 feet. The height of the lowest draw-off on the 
T. H. Datum is 232 * 5. 

Tulsi Lake. 

The second of these lakes is Tulsi. The area of its ga ther¬ 
ing ground is 1,385 acres. It has two dams ; the height of the 
lowest draw-off on the T. H. D. is 399 36 ; capacity available, 
when the lake is full, 2,294 million gallons ; mean rainfall 
comes to 103*82 inches ; mean evaporation is 41 feet per 
annum ; depth of lowest outlet below overflow level is 57 feet; 
greatest depth of water stored is 57 feet. It was constructed 
in 1879, and is 19 miles from the Town Hall of Bombay. 
The water is brough into the City by means of cast-iron pipes 
24 inches in diameter laid generally above the level of the 
ground, and discharging into the Malabar Hill Reservoir. 


Tansa Lake. 


Tansa is the largest lake. The area of gathering ground is 
33.600 acres *, there is only one dam ; height of lowest draw¬ 
off on the T. H. D. 380 feet; as originally constructed, the 
capacity available for supply when the lake was full was 
ltt,600 million gallons *, by the raising of the dam in 1915 
the capacity has been increased to 29,041 million gallons , 
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^^evaporation is about 7 feet per annum : depth of the lowest 
outlet below overflow level was 25 feet and has now been 
increased to 34*50 feet ; greatest depth, of water stored was 
110 feet, now increased to 110*5 feet average rainfall comes 
to 106 inches : it is 58 miles from the Town Hall of Bombay. 
It was finished in 1891 and the dam subsequently raised in 
1915. The water is brought into the City by means of a 
masonry conduit as far as practicable. The syphons across 
the valleys are of cast-iron pipes, 48 inches in diameter, laid 
generally above the surface of the ground ; these syphons 
were duplicated in 1915 by 50-inch diameter steel pipes. 


Calcutta Water Works. 


In Calcutta the river Hooghly gives the water-supply. 
The river is tidal at tKe intake and at high tide it is more or 
less salt. The raw river water is also very turbid varying 
from month to month, the total solids being sometimes as 
high as 1 in 1,000 in the early rains. The water is pumped 
from the river into settling tanks during the last hour of ebb 
and the first hour of flow of the tide. During the rains the 
water is treated in the settling tanks with alumina ferric 
(1 to 2 grs. per gallon). This leaves a comparatively clean 
water, which is drawn off from near the surface of the tanks 
and then passes to sand filters. The cost of this treatment is 
about 1 Rupee per 1,000,000 gallons. The use of alumina 
ferric has been found to reduce the turbidity by as much 
as 75 per cent, after 24 hours’ settlement, whereas when 
untreated, the same water has shown only 30 per cent, 
reduction after 40 hours’ settlement. 


CHAPTER V. 


Food and Milk. 

Man is, in. practice, omnivorous ; he, however, adopts 
such food as is suitable to the environments and the climatic 
conditions he lives in, and to the daily pursuits of his life, 
whether active or otherwise. Thus the inhabitants of ex- 
tremely cold climates take large quantities of animal food 
with fats, as it serves a double purpose, nutritive and heat- 
producing. In temperate climates, other conditions prevail 
and the people adopt a food suited to the physiological 
requirements of a temperate climate. The food is of a mixed 
nature, consisting both of animal and vegetable products. 
In t ropical climates the conditions are entirely changed. The 
temperature is such as not to demand a continuous supply 
of a heat-producer ; besides, the land produces an abundance 
of vegetables, fruits, etc., which are more agreeable to taste 
.and more easy of digestion. 

A brief review here of how inhabitants come to adopt a food, suitable to 
tho environments and climatic conditions they live in, will be instructive. 

From times immemorial, India has always been coveted on account of 
its fertile lands. The first invasion was that of the Aryans. They cam 
down from the north of the Pamirs in Central Asia and occupied fertile 
lands in the Punjab along the Indus and its tributaries, whence at differ¬ 
ent periods further migrations were made down south. 

In the Central Asian wilds their habits were nomadic, partly martial 
and partly agricultural. Their chief occupation and pleasure in life was 
hunting and hence they were essentially meat-eaters ; but in the land of 
their adoption, in this very early period, “ the Vedic ” Aryans indulged 
in a variety of foods. R. C. Dutt, in his “ History of Civilisation in Ancient 
India ’* (Vol. 1, page 5), says “ there were no temples or idols. Each 
patriarch of a family lighted the Sacrificial Fire in his own hearth and 
offered milk and rice offerings or animals or libations of 1 Soma * juice to 
the fire, and invoked the 6 bright * Gods for the blessings of health and 
wealth for himself and his children ” ; and later, on page 41 , says :—“ It 
may be ea.ily imagined that animal food was largely used by the early 
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Hindus of the Punjab. In the Rigveda there are frequent allusions to 
* the cooking of co ws, buffaloes and bulls ’ and there is also mention of a 
46 slaughter house ” where cows were killed. The fermented juice of the 
plant * Soma ? appears to be the only intoxicating drink used in the Vedio 
times. This drink was heavily indulged in by the Aryans and their 
cousins, the Iranians.” 

On account of the fertile nature of the soil, however, they took largely 
to agriculture. As a result, under the altered climatic conditions and 
with an. abundance of agricultural products, they, to suit the existing 
conditions, adopted a diet of a mixed nature which by experience they 
found supplied the same quantity of physical energy as in days of old. 
In course of time the settlers, adapting themselves to the conditions of 
their land of adoption, led a life different from what they were wont to. 
Their customs, social habits and religious ideals changed (Epic period) 
with these new standards in life and concomitantly also in relation to 
food stuffs. This was the era of the evolution and development of the 
great religious caste system of Hindus. 

Those who still kept to active pursuits in life consumed mixed diet, 
but those whose pursuits were mainly religions and literary became 
gradually purely vegetarian. Their needs were few, and the consequent, 
W aste in the human economy was easily made good by vegetable diet 
which included milk! 

Other eyes, however, coveted the fertile plains of India, and tin* Greeks 
,)t Bactria and the Turanians invaded India. The former introduced 
Greek, civilisation and culture into Western India. The latter esta blished 
the kingdom of Kashmere and its dependencies. Later, the martial and 
marauding Tartars and Berbers began to make invasions and inroads into 
India. The “ far-seeing ” Manu promulgated the new code of castes, by 
means of which he secured the defence of the country and, at the, same 
time, yielded to the high ideals of the religious and literati. He therefore 
divided tho people into two great sects : the martial, the Kshat rias, and, 
the religious, the Brahmins. To the former he allowed mixed diet con¬ 
sisting both of meat and vegetable, which were necessary for the up-keep 
of the human physique, the supply of physical energy and the repair of 
waste tissue. On the latter (Brahmins) lie enjoined purely vegetable diet, 
in which milk was included. 

Guided by experience, and in conformity with both social and religious 
customs, the Aryan Hindus adopted the mixed diet as the best and most 
suited to the climatic conditions. 

Mixed diet may be of two kinds :—(1) a mixture of animal 
meats consisting of albuminates, and vegetable food and 
Migar containing starches (wheat, rice, etc.), i.e. 9 carbo¬ 
hydrates. (2) Vegetable matter only, i.e., cereals containing 
vegetable albuminates in addition to starches or sugars. 
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’o both the above there is always a proportionate admix¬ 
ture either of animal fats or vegetable oils, butter or ghee. 

In the human system provision is made for the digestion 
of animal and vegetable albuminates, starches or carbo¬ 
hydrates. and fats and oils. In the mouth, in the process of 
mastication and trituration, the food is intimately mixed with 
saliva which contains a ferment, “ ptyalin,” by the action 
of which starchy and farinaceous foods are dissolved and con¬ 
verted into soluble sugar compounds ready for assimilation 
and absorption. In the stomach, there is the gastric juice 
containing a ferment called “ pepsin, 55 which acts on 
albuminoid and protein compounds converting the same into 
soluble and easily absorbable forms called “ peptones. 55 The 
portions of food not absorbed in the stomach, being only 
partially digested, pass into the intestine which receives 
secretions from two large and important glands, the liver and 
thd pancreas. 

The secretion of the liver is bile. By its action the animal 
fats and vegetable oils are emulsified and saponified and ren¬ 
dered easy of digestion. The pancreas supplies the pancreatic 
juice possessing peculiar properties which enable it to per¬ 
form the double function of both the gastric juice and saliva. 
This special action is due to the three ferments it contains, 
namely. (1) trypsin, (2) amvlopsin and (3) steapsin. Trypsin 
further peptonises and splits the peptones up into leucin 
and tyros in and asparmatic acid, crystalline nitrogenous 
substances very different from proteids. Trypsin is, in all 
respects, a more powerful ferment than pepsin : it reduces 
peptones into more easily absorbable products. Amylopsin 
or sugar-forming ferment changes starch into dextrin and 
maltose, just like ptyalin of saliva. Steapsin or fat-splitting 
ferment splits up fats into glycerine and corresponding fatty 
acids; the latter acids unite with the alkalies of the pancreatic 
juice and bile which emulsifies and saponifies fats and oils. 
As digestion proceeds, the food is reduced first to a sloppy 
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condition and finally to a liquid state. This fluid is of a 
milky consistence and is called chyme ; as it passes down¬ 
wards it is absorbed by hair-like processes called villi, 
which project from the walls of the intestine, and from these 
it soon passes into the blood vessels with which the intestine 
is abundantly provided. 

Besides the albuminates, carbo-hydrates and fats and 
oils, there are other adjuncts which are necessary for the pre¬ 
servation of health. These are water, mineral salts, and acids 
chiefly vegetable. 

Water .—Jn the human system the percentage of water to 
the body weight is about 62 and the body loses about 100 
ounces daily. The necessity for water is therefore obvious ; 
it must compensate for the losses caused by the excretory 
organs and skin. Its presence is a necessary condition for the 
occurrence of chemical changes in other bodies in the human 
system. It is valuable for the dilution and solution of solid 
foods, whereby they are easily digested and assimilated. 
Moreover, it is a necessary constituent of all body tissues. 

The quantity required by each individual varies accord¬ 
ing to the bodily labour and the temperature he lives in. 
The more the functional activity of the body organs, the 
more is the need of water. 

Water, the principal beverage of man, should, therefore, 
be as pure as possible. It is liable to be rendered impure 
by inorganic or organic matters, or to be contaminated by 
sewage impurities and by active pathogenic germs. The 
inorganic impurities may be due to active poisonous mineral 
matters held in solution, such as lead, or due to alkaline or 
earthy salts derived from the soil, or similar salts derived 
from the decomposition of organic substances. 

Vegetable acids of fruits and vegetables have a beneficial 
effect on the well-being of the individual. They occur as 
s alts of citric, tartaric, malic, oxalic, lactic and acetic acids 
and are converted into carbonates which produce the alka~ 
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which is a necessary character of the normal cons hi 
tution of blood and other fluids of the body ; when deficient 
or absent from the food, a state of malnutrition occurs which, 
if continued, finally developes into scurvy. 

Salts are as essential to the body as nitrogenous princi¬ 
ples. The chief are common salt, phosphates of lime, soda, 
potash, magnesium and iron. Common salt occurs in all 
tissues and fluids of the body and promotes the solution and 
diffusion of fluids through membranes. The phosphates 
help in the development of bone. 

Dietaries of individuals differ according to the nature of their occupation, 
according to the body weight and physical labour or energy employed. The 
latter two include (T) internal mechanical work which is required for the 
maintenance of circulation, respiration, digestion, etc., and (2) external 
mechanical work expended in movements or locomotion, lifting and carry¬ 
ing weights, etc. There is also mental work or nervous energy spent to 
be considered* The internal mechanical work is performed automatically 
by the heart and the organs and is estimated at 260 foot-tons, i.e., “ it is 
equivalent to the work which a man does who raises 260 tons to the 
height of one foot.” The average external work, also called productive 
mechanical work, is estimated at 300 foot-tons. 

The average weight of a European is between 140 to 150 lbs. The 
average weight of an Indian is about 115 lbs. 

The ordinary work of a European labourer is estimated at 300 foot-tons, 
and pari passu that of an Indian must bo estimated at a lower figure— 
220 foot-tons. Dietaries, therefore, are calculated according as the diet 
is necessary for— 

(1) subsistence, just sufficient for the internal mechanical work of the 
body ; 

(2) ordinary work (consumption of visible energy equivalent to 300 
foot-tons}; and 

(3) laborious work : to compensate a work equivalent to 450 to 500 
foot-tons. 

It follows, therefore, that a large proportion of albuminoids to starch 
and oils is naturally required for those whose stress and amount of work 
are greater. 

By means of chemical analysis, the relative proportions of proteicls 
(albuminates), carbo-hydrates (starch), water and mineral matter in each of 
tbe various foods have been ascertained. On this basis estimates have been 
made and it is found that the “nutritive value ” of vegetable (proteids) 
toads is almost equal to that of corresponding proteids of animal foods. 

Prof. A. H. Church, in his hand-book on " Food Grains of India ” (page 
4) says :“the expression ‘nutrient value ’ refers to the sum total of the 
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albuminoids, starch and the starch-equivalent of oil, and the term ‘nutrient 
ratio ’ designates the proportion of albuminoids to starch, including with 
the starch, the starch-equivalent of any oil or fat present in the food.” 
A complete nutrient ratio will necessarily include, besides the above, water 
and saline and mineral salts. It lias been found by experiments that one 
part of vegetable oil or fat i3 practically equal to 2*3 parts of starch, and 
for reckoning purposes the factor 2*3 is used as the “ starch-equivalent ” 
of one part of oil. 

By practice, it lias been ascertained that the ‘nutrient ratio’ in good 
standard diets of nitrogenous food tr> non-nitrogenous or, which is the same 
thing, of albuminates to carbo-hydrates, should not be less than 1 to 0, and 
this proportion has been fixed in the construction of a standard dietary 
for a European weighing 150 lbs. and doing moderate work. 

For hard work more nitrogenous food is necessary for the repair of tissue 
ami loss by .heat of physical energy. Consequently, for hard work, in the 
calculation and construction of a diet for such individuals, a higher pro¬ 
portion in nutrient ratios must be aimed at to compensate the loss ; hence 
mom nitrogenous food and (equivalent) proportional rise in carbo-hydrates. 

Prof. Church referring to Indians says (page 19):If then, we assume 
<k an amount of daily work performed by an average European labourer 
“ weighing 150 lbs. can be expressible in this form—that he lifts 300 tons 
* c one foot—we shall find that the natives of India weighing 115 lbs. can 
“ and do perform an amount of daily work equal to 230 foot-tons, and, if 
<: their weight be 105 lbs., they can and do accomplish work equal to 215 
“ foot-tons.*’ On the above basis, he gives (he following standard dietaries 
for Indians weighing 105 lbs. expressed in ounces avoirdupois. If the Indian 
weighs 115 lbs., one-tenth most be added to the calculated quantities— 

Standard Table for Indians weighing 105 lbs. 
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I' 

Albu¬ 

minates. 

Oil. 

Starch. 

Starch- 
equiva¬ 
lent. 

Nutrient 

ratio. 

A. Bare sustenance .. 

B. Moderate w r ork .. 

C. Ha rd work 

j 

I 2 123 

1 2-054 j 
3-635 

0- 752 
1*412 
2- 506 

7-520 

12-531 

18-190 

9-250 
15* 779 
26-954 

1 ; 4* 34 
1 : 5* 34 
1 : 4- 66 


For an average European weighing 150 lbs. the following table given approxi¬ 
mately the dietaries under the same conditions. On comparing the two , the 
excess required by the European will be at once patent. These are also ex¬ 
pressed in ounces avoirdupois. 


-■ 

Proteids. 

Fats. 

Carbo- 
| hydrates. 

1. Subsistence diet 

2*33 

0-84 

11-69 

2. Moderate work 

4-215 

1-397 

28* 69 

3. Active labour 

5* 41 

2*41 

27*92 

4. Hard work . . 

5* f>4 

2-34 

20-41 
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t will thus be obser ved that mixed diet is the most suitable diet for man. 
In nature there does not exist any complete food having the adequate 
proportions of nutrient ratio of a mixed diet. Even milk, the ideal food 
for infants and growing children, is not a complete food in the sense 
required by an adult, inasmuch as it contains no starch, for the digestion 
of which two specific ferments are provided in the human system, namely, 
saliva and pancreatic juicfc It contains a large proportion of water and 
relatively large proportion of fats in comparison to the proteids and 
carbo-hydrates. Eggs have all the necessary nutrients for an adult hut 
are deficient in carbo-hydrates and hence cannot be a complete and 
perfect food, 

To calculate and construct a suitable mixed diet, only experience can 
be our best guide. It should be small in quantity, easily digestible, agree¬ 
able to taste arid of good quality. All these various attributes can readily 
be obtained in a mixture of animal and vegetable foods. Vegetables alone, 
cereals and pulses may contain all the necessary ingredients, but the 
quantity required must necessarily be larger so os to attain a proper 
nutrient ratio, and because of its bulk it is less easily digested and liable 
to undergo fermentation in the alimentary digestive tract. Therefore, 
if by custom and religion a mixed diet made up of ingredients of both 
animal and vegetable stuffs is prohibited, a selection of cereals, pulses 
and vegetable oils must be made and so adjusted as to obtain a complete 
food with the minimum of quantity and maximum of digestibility. 

Regarding Eood grains of India, cereals and pulses, exhaustive analyses 
and researches have been made by Dr. Forbes Watson and later by Pro¬ 
fessor A. H. Church, and the exact ratios of each of the different varieties 
of grain and pulses ascertained. The nutrient values of these foods are 
tabulated and dietaries proposed and incorporated in the hand-book on 
“ Food Grains of India,” to which reference may he made in computing 
diets of a vegetable nature only. 

The ailments due to excess of food, either too large or too frequent 
meals, require no special mention. Unwholesome food or food in a state 
of partial decomposition produces symptoms of severe gastric irritation 
due to ptomains and other toxins which such food contains. 

All meats of animals Buffering from infectious or acute 
inflammatory diseases must be entirely prohibited. Refer¬ 
ence will be made here to such foods, animal or vegetable, 
used in these countries, as may be the carriers, or be the 
cause of the production, of particular diseases in man. 

Animals in tropical climates suffer from the same kind 
of parasites as in colder climates ; the chief of these are Tenia 
Solium from the Cysticercus Cellulosae of the pig, and Tenia 
Medioeanelata from the Cysticercus Bo vis of the ox. These 


MINIS 


Sanitation in India. 



346 


<SL 


cystieerci occur as small bladder-like bodies in the muscles. 
Such meats ought to be rejected but may be rendered innocu¬ 
ous by efficient cooking. If not properly cooked and the 
cyst is ingested, it undergoes certain changes and developed 
into a tape worm in the small intestines. A few years ago 
tape worm was very common in Bombay, especially among 
the poorer Mahomedans, as these indulged in contraband 
meat (buffalo and ox) brought stealthily into the City; much 
has been done by the Health Department and the Market 
Department of this City to prevent the importation and the 
sale of such flesh, and large quantities of such meat are seized 
and destroyed and the offenders prosecuted from time to time 
under section 4.12 of the City of Bombay Municipal Act. The 
tape worm now is not probably so prevalent as it used to be, 
as only a few cases come to the notice of the Health Depart¬ 
ment. 

Pig or pork meat is prohibited to Hindus, Jews and Maho¬ 
medans. They hold the pig in abhorrence not only because 
it is so ordained by religion but because of its foul habits as it 
supplants the scavenger. Christians and the Chinese indulge 
in fresh pork meat and are liable to suffer from Tenia Solium, 
if these victuals are not rendered innocuous by efficient cook¬ 
ing. 

Trickiniasis is a disease occurring in colder climates and 
is due to tiny cysts enclosing Trichina spiralis ; this disease 
must be rare in this Presidency, as no oases are reported. 
Flesh of animals suffering from the following diseases must be 
condemned : — (1) Variolous Diseases, (2) Rabies, (3) Glanders, 
(4) Foot and Mouth Disease, (5) Anthrax, (6) Tuberculosis. 

Another tenia which occurs in man is Tenia Ecchinococcus 
hominis. It is really the cysticercus stage of the adult tenia, 
which lives in the small intestines of the domestic dog and 
the wild jackal and wolf. The cysticercus stage lives chiefly 
in the liver and lungs of sheep, ox, pig and buffalo. It is 
not uncommon in man in this stage, though the adult tenia 
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s never been found in man. The only source of infection 
in man is the ingestion of the oncospheres (eggs) of the dog- 
worm. Dogs disseminate the oncospheres wherever they go, 
and the clog being in close association with man, this can be 
the only source of human Ecchinococcus disease. It will also 
be easily understood how cattle become infected; the eggs 
voided by the dog find access to hay, grass and straw and 
water which are consumed by cattle ; so also they may gain 
access directly to man by means of uncooked vegetables, 
lettuces, etc. But the most frequent source of infection is 
the caressing of dogs. Ecchinococcus is very frequent in 
slaughtered animals, especially sheep, oxen and buffaloes. 
It occurs chiefly in livers and lungs, and it is best to condemn 
such flesh. When it occurs in man, it is called the hydatid 
cyst: it is a spherical bladder containing greenish yellow 
liquid and other smaller cysts known as daughter cysts con¬ 
taining one or more Ecchinococcae scolices, the predecessors 
of the adult tenia. The hydatid is rare in children up to 10 
years of age, but it is most frequent in women. 


Fish. 

Fish is extensively eaten in the tropical climates, and 
along the coast, where fish abounds, it forms one of the chief 
ingredients in the dietaries of the people. Fish must be fresh 
and must be eaten as early as possible after being caught. 
In hot climates fish rapidly loses its freshness. Stale or partly 
decomposing fish is poisonous. It produces symptoms of 
'Gastro-Enteritis. Fresh fish is always firm and stiff : any 
drooping of the tail indicates staleness. Fresh fish has the 
slime clear and not discoloured, the scales are full and not dull 
or damaged, the eyes bright and not sunken and dull, the gills 
bright and red. If old, stale or starting to decompose, 
pressure between the finger and thumb produces an indenta¬ 
tion and may separate the skin from the fish. Fish is in 
perfect condition just before spawning and is then said to be 
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in season; ” during the process of spawning it becomes poor 
and thin and is “ out of season.” The flavour of fish depends 
upon the quantity of fat it contains and is also influenced by 
the food it takes ; carnivorous fish have a finer flavour than 
those which feed on vegetable food ; the former generally 
dwell in the sea and running streams, while the latter in 
muddy and stagnant waters. 

All stale or decomposing fish must be forthwith condemned. 

Fish is “ cured ” by salting and drying or by smoking. 
The entrails are always removed. The amount of nourish¬ 
ment in any given fish is not perceptibly affected by these 
processes ; and cured fish may be reckoned as simply equiva¬ 
lent to fresh fish. The industry of salting and drying fish is 
lucrative, and the fisheri'olk of coasting towns are engaged 
extensively in this trade. Unless fish is properly salted and 
dried by exposure to the sun. it is liable to decompose. Dried 
fish, with rice, forms the staple diet of the poorer classes in 
India. The “ Bombay duck,” commonly called “ bombla ” 
or “ bombil,” requires special mention. It abounds along 
the Bombay and Gujerat coasts. It is eaten fresh, but more 
frequently salted and dried. The fresh fish is sometimes 
poisonous and produces symptoms of acute Gastro-Enteritis 
but the cured is extensively eaten ; both the rich and poor 
indulge in it. If not properly cured, it is liable to decom¬ 
pose and produce Gastro-Enteritis. If fish is caught in 
spawning season, the roe is taken out and salted and dried ; 
for domestic use it is pickled and used as a dainty. 

Fish is also preserved in oil in tins in India. On the Mala¬ 
bar coast sardines abound and European companies have es¬ 
tablished factories for the tinning and exportation of sardine. 
The Indian mackerel is salted and smoked and exported to 
other countries. The fish is said to be poisonous during 
spawning season. The popular belief is that stale or decom¬ 
posing fish, or dry fish in a decomposing state, produces 
Cholera. 
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Shell Fish. 

Shell fish, scientifically speaking, are not fish at all; they 
belong to the order of molluscs and crustaceans. Mol¬ 
luscs include oysters, mussels, clams, cockles, whelks ; and 
the crustaceans include crabs, lobsters, prawns, shrimps, 
etc. Of the first group, oysters and mussels are in great 
demand ; of the second group, all the four mentioned are 
sought for. 

Oysters and mussels are generally eaten raw. Oysters, 
when fresh and coming from a reliable bed, are easily digesti¬ 
ble. and are reckoned a dainty, but when they are collected 
from a bed to which sewage gains access, they are apt to be 
actively poisonous, producing symptoms of severe Gastro- 
Efiteritis. Oysters may contain specific pathogenic germs 
gaining access to them from sewage contamination. They 
have been known to contain Eberth's (Typhoid) bacillus, and 
to occasion local outbreaks of Enteric when they happen to 
cotne from contaminated beds, and the causation has been 
conclusively traced to this infection. Besides Eberth’s, 
Bacillus Coli and Bacillus Enteridis Sporogenes have been 
found in oysters from polluted beds. Deep sea-water oysters 
are free from these germs and, therefore, perfectly harmless. 
Under certain circumstances, oysters are able to transmit 
the infection of Cholera. If there be any suspicion that an 
oyster was grown in a contaminated bed, it is best to discard 
it ; the bacillus lives both in sea-water and within the shell 
of the oyster. It has, however, been recently shown by 
scientists that oysters, mussels and cockles have the power 
of clearing themselves of infected germs partly by discharging 
them arid partly by directly devitalising the microbe. 1 he re- 
fore, oysters coming from suspected waters should be depo¬ 
sited in pure water for a time before consumption, but it is 
best to eschew them altogether, unless eaten properly cooked. 
The above remarks also apply to mussels and cockles. Ex¬ 
periments have shown that Bacillus Coli and Bacillus Enteridis 






Sporogenea are invariably found in these fish, especially 
in those coming from contaminated waters. These should be 
eaten properly cooked. The crustaceans, crabs, lobsters, 
prawns and shrimps should always be purchased alive and kept 
alive until the time of cooking, because their flesh decomposes 
very rapidly and, when only slightly tainted, may produce 
disastrous results. Even when perfectly fresh, they are found 
to disagree with many people and give rise to minor disorders. 
Shell fish is generally said to produce “Urticaria.’* Mussels are 
particularly liable to be toxic. They suffer from enlargement 
of liver, wherein is produced an alkaloid (mitilotoxin) which 
produces in man symptoms like those of curara poisoning. 
Mussels in this condition are, even if stewed, poisonous. 

Mussels should be tested by shaking them up in a bag ; 
if they rattle and the shells open up, they should be con¬ 
demned. Cockles when bad are found on opening the shell 
to be thin and when squeezed no liquid squirts from them. 
Crabs and lobsters should be examined under the apron and 
tail to see if they are discoloured. Crabs which after boiling 
are wet and sticky under the large claws are unfit for food. 

Vegetable Foods (Cereals). 

Cereals are the complete fruits (grain or caryopsis) of the 
plants of the natural order “Gram inacre/’ Speaking generally, 
rice and maize are the produce of hot climates, barley and rye 
of cold climates, while wheat is extensively grown in both 
climates. Cereals contain a very large proportion of starch; 
above 70 per cent, of the grain, -while the albuminoid or pro- 
teid material differs in different cereals, ranging for 6*5 to 18 
per cent. Vegetable oil or fat exists to a very small amount, 
and salts represented by alkaline and earthy phosphates, 
although very small, are relatively large and important as 
nutritive substances : it has also been observed that the larger 
the percentage of proteid matter, the larger is the proportion 
of these phosphates. 
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•$5 •’^Wheat is the richest in nitrogenous material, maize and 
barley rich in fats, while rice containing most starch is the 
poorest in nitrogen and fat. In the process of decortication 
and milling, wheat loses a large percentage of oil and mineral 
matter. 

Wheat is the, fruit-grain (seed.) of the plant Triticum Sativa, 
sub-order Hordern of the Graminacse. It is grown all over the 
world. In India it thrives best where rice does not grow ; it 
does not grow in districts along the coast where rice abounds. 

Indian wheat grain is not uniform in consistence and size but 
the variations are in the relative proportions of starch and ni¬ 
trogenous substances and the change in mineral sal; s and oils is 
very infi nitesimal . The albuminoid material rises or decreases 
according to the seed from 12 to 18 per cent., and there is 
correlative reduction in starch, about 6 per cent., which is 
not striking, as the reduction is small having regard to the 
large percentage, of starch in wheat grain (about 70 per cent.) 

Indian wheat is of two varieties, the white and the red ; 
the former is rather soft and has an opaque kernel or endo¬ 
sperm and the latter a red and translucent, which indicates 
a large percentage of nitrogenous matter or albuminoid, 
while the former has a higher percentage of starch. Tlu 
average composition of Indian grown wheat is— 


Water 

.. 12*5 per cent. 

Albuminoids .. 

.. 13*5 

Starcli 

..68*4 

Oil 

.. 1*2 

Fibre 

.. 2*7 

Ash .. 

.. 1-7 

The nitrogenous matter or albuminoid in wheat consists 
of different substances : first, gladm, mucin and fibrin con- 

stitute the crude ‘ gluten.’ 

This substance may be readily 

obtained by kneading the floor with water and subsequently 

washing away the starch 

and soluble matters, which are 

two : albumin and cerealin. 

Gladin renders the gluten tena- 
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cious,. stringy and elastic, and this cohesive property renders 
wheat flour so adapted for making bread. Cere alia has pro¬ 
perties akin to diastase, converting starch into dextrin and 
maltose. The carbo-hydrates are chiefly starch with a very 
small amount of dextrin and cellulose. The salts are princi¬ 
pally phosphates of potash and magnesia ; the nutrient ratio 
of wheat is 1 : 5, and nutrient value 84. 

Wheat Hour is extensively used in Indian dietaries. The 
old process, which even to-day obtains in mofussil towns and 
villages where there are no flour mills, is to grind the wheat 
grain between mill stones into meal (flour). In Presidency 
towns, even the very poor have their wheat ground at the 
flour mills which are established and worked by electric 
motors or small oil engines. In the City of Bombay such mills 
are dotted all over the place. The home-(hand) ground flour 
is classified into three portions :—(1) Sooji is the coarse flour 
derived from the outer coat of vdieat; (2) Atta is the finer 
flour from the middle portion; and (3 ) maida is the flour of 
the innermost layer. Atta is used for making ChappatU or 
rotis, unleavened bread. Flour is kneaded with water into 
dough, which is spread over on smooth surface to the 
required thickness, and baked over a fire or on a hot 
earthern platter. Ohappatis are generally eaten with other 
vegetable foods or with milk or ghee. They are always eaten 
freshly prepared, as stale chappatis are dry and hard and 
consequently difficult of digestion. Cliappatis prepared with 
ghee are more agreeable to the taste and keep longer. They 
form a part of every day meal among all well-to-do Indians. 

Sooji and maida are used in the preparation of Indian 
confectionery. '* Halva ” so extensively sold in Indian 
bazaars, is prepared by boiling sooji well mixed with ghee, 
sugar and water to the required consistence. It is a dear 
and a heavy food. 

Wheat or its flour may be rendered unwholesome by being 
kept in a damp place or being attacked by certain fungi, the 


mist#). 


Vegetable Foods (Cereals). 


353 



(ost common being Puecinia graminis which produces the 
smut of the wheat. Vibrions may be present in damp 
fermenting flour. Acari farinae are also common in damp or 
inferior flour which is beginning to change. 

Bread is also largely eaten in India. It is prepared in the 
•same manner as in Europe, by addition of yeast to the dough 
or by addition of baking powders (alkaline carbonates with 
an admixture of tartaric acid), or by charging the dough with 
COOrdinary white bread is made from flour ; brown 
bread is made from whole meal and ‘ whole meal ” bread is 
made by addition of finely ground bran. This last variety is 
much used by persons suffering from chronic constipation 
because of its laxative properties. 

Biscuits are prepared from flour either plain with water 
or with addition of butter and sugar. They are baked until 
all the water is driven off and without the use of yeast or 
any other means of raising the flour. Biscuits contain a 
large amount of nutrient material, and are also easy of diges¬ 
tion, and being dry keep a considerable time. 


Jtiot constitutes the main food of the people of tropical 
•countries. Rice is the produce of a grass plant <c Oryza 
Sativa. sub-order Ory z<e Graminacas. It is extensively 
grown ail over India and Burma ; in some places so many 
as four crops are obtained annually. According to Prof. 
Church : The analyses of a large number of samples of 

cleaned rice give figures which are wonderfully accord¬ 
ant. considering the difference in appearance of the specimens 
and the very diverse conditions under which they are 


grown.’ The following is the composition of rice 

Water .. 

. . 12*8 per cent. 

Albuminoids .. 

7*3 

Starch 

.. / 8 * 3 ,, 

Oil 

.. *6 

Fibre . 

.. *4 

Ash 

*6 


23 
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The nutrient ratio is 1 : 10*8 and the nutrient value is 86 *5. 
The mineral matter consists of the phosphates of potash. 


Rice is the staple food of the natives of India. It is 
obtained from dhan or paddy or unhusked rice by pounding. 
In many districts dhan is boiled and dried by being exposed 
to the air and then unhusked by pounding. Hulled or husked 
rice is called chaul. Chaul boiled and cooked is called bJiat „ 
In this process only so much water should be taken as can be 
absorbed by it ; if boiled in a large quantity of water, the 
mineral salts are dissolved out and lost as the excess of water 
is thrown away. Rice parched is known as kurmurah, and is 
used by labourers at midday meals and by travellers. In 
Indian dietaries, rice is prepared in many ways with milk, 
sugar, mollasses, cocoanut juice, etc., 

Newly gathered rice is said to be unwholesome, as it is 
not easily digestible. It produces disorders of the alimentary 
canal, such as Diarrhoea and Dysentery. Rice is deficient 
in mineral salts and also nitrogenous matter ; long continued 
use of this food alone deteriorates health, as the nutrient ratio 
is insufficient being 1 to 10 of albumen, while the standard 
ratio of perfect food is 1 to 5, a ratio which is present in wheat. 

I t is, perhaps, because of this that the wheat-eater of the North 
of India speaks deprecatingly and disparagingly of the rice- 
eater of the South. 

Maize or Indian corn is largely grown in India, and is 
commonly called macchai in the North and as butta in the 
Bombay Presidency. The original home of maize or Zea 
Mays is South America. The seeds are large and yellow. 
Maize is rich in fatty oils amounting to as much as 5 to 8 per 
cent., proteids 9 to 12, carbo-hydrates 65, salts 1 to 2 and 
water J 4. It is, therefore, very nutritious ; but because of 
the large quantities of fat, it is liable to become rancid 
and mouldy, and because of the deficiency in gluten it is not 
adapted for making bread. It has also a peculiar “ harsh ” 
flavour. Although not a very popular food, it Is largely con- 
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by the peasant. The dry seed is ground into flour 
and prepared into a porridge or with milk into a pudding, or 
the whole seed is parched in hot sand and sold as “ pop-corn.” 
“ Corn flour,” extensively sold in Indian bazaars, consists of 
maize flour deprived of its “ harsh ” flavour by treatment 
with a weak solution of caustic soda ; in this process it 
loses a considerable portion of proteids and fats , leaving only 
pure starch. 

Barley is the grain of Hordeum Distichon. It is grown 
largely in cold climates and also in tropical countries. In 
commerce it is found with husk and when ground with it 
forms barley meal. This is largely used a.s horse-food. When 
deprived of the husk, it is called pot-barley and, when further 
rounded, it is called pearl-barley. Fresh barley ground into 
flour is called patent barley. MaU is the product of barley, 
yielded when it is allowed to germinate and germination stop¬ 
ped at a certain point by dry heat. Barley is not much eaten 
as food, but used in the preparation of malt and in the manu¬ 
facture of beers and spirits. Barley flour is inferior to wheat 
flour as it contains very little gluten, and therefore unsuitable 
for making bread. Pearl barley is used for making 44 barley 
water," a pleasant and demulcent drink for the sick. 

Oats are the product of Avena Sativa. In commerce it 
occurs in husk, but when imhuskod it forms groats , the flour 
of which is oatmeal . In Scotland and the north of England 
it is largely used as food : (1) oat-gruel , (2) porridge and (3) 
brose. Gruel is made by boiling the groats with water or milk, 
and porridge by stirring the meal in boiling water until it 
comes to the consistency of pudding. Brose is prepared by 
treating the oatmeal in meat or cabbage soup Oats are 
largely used as horse-food. It is a highly nutritious food, as 
it is very rich in fat (10 per cent.) and nitrogenous matter 
(16 per cent.), and that it is so is proved by the exceptionally 
good physical condition of the Highlanders. Others, how¬ 
ever, do not appear to flourish on it, as porridge is apt to have 
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an irritating effect on ttie intestines, causing Diarrhoea. The 
nitrogenous matter is chiefly legumin with little or no gluten- 

Rye (Secale Cereale) is largely cultivated in the colder 
climates, especially in Russia and Germany. Rye-seed is not 
unlike wheat, but is darker and smaller. Rye is subject to a 
peculiar fungus disease due to a mycelium of Secale Cornutum, 
which grows at the expense and in place of the grain, produc¬ 
ing what is known as ergot of rye, and which attains to about 

3 times the size of the normal grain. It is black in colour 
and gives oil a sickly odour and is of nauseous taste. If 
ergot-rye is allowed to germinate, it produces on its surface 
several club-shaped growths termed Claviceps Purpurea, 
which contain the spores ; when these ripen they are liberated 
into the air, and find attachment to the pistil of a flower of 
rye and impregnate it, and thus the ergots of rye are deve¬ 
loped. Pure rye is very nutritious, as the percentage of pro- 
teids is about 10 and of fat 2. The proteids consist largely 
of gluten ; hence rye flour can be made into broad ; the bread 
is however dark, unpleasant to the taste and indigestible. 

Ergots, because of their size, are easily sifted from the 
normal grain and collected and sold. Their active principle 

4 ergotine ’ and the extract and tincture are valuable drugs ; 
their therapeutic action is well-known. 

Millets are other cereals largely grown in India and con¬ 
sumed as food. They are the (1) great millet or joar, the 
products of Sorghuvn Vulgare, (2) bajra or bulrush millet, 
the produce of Penmsetum Typhoideum. (3) ragi natchni of 
Eleusine Coracana. (4) chena or Indian millet of Panieum 
Meliaceum. As a rule, millets are the produce of an 
autumnal harvest. All these millets are smaller in size than 
the cereals (wheat, etc.) previously described, with the 
•exception of Panieum Meliaceum or Indian millet, which has 
a high nutrient ratio (1:6); all the rest have very deficient 
ratios not unlike rice. These minor cereals form the staple 
•diet of the hill tribes, and are also consumed by Indian 
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Gantry during time of scarcity and famine. They are 
eaten as gruel ( conjee ) or made into cakes or scones. 

Pulses are the seeds of leguminous plants. As compared 
with the cereals, they are richer in albuminous matter, vege¬ 
table fats and mineral salts. 

Some pulses and beans contain as much as 18 per cent, 
or even more of vegetable fat and about 4 per cent, of mineral 
salts. The salts are richer than those of the cereals in potash 
and lime, but poorer in phosphoric acid and magnesia. The 
nitrogenous matter they contain varies from 17 per cent, to as 
much as 35 per cent, and consists of legumin. or vegetable 
casein. The legumin is generally combined with sulphur and 
phosphorus, which naturally add to its nutritive value, but 
render it somewhat difficult of digestion and apt to produce 
flatus: The starch (or carbo-hydrates) is comparatively less 
than in cereals, averaging about 56 per cent. In India these 
pulses are generally eaten with rice and form the staple diet of 
Hindus. The pulses are first denuded of their seed coats or 
skins, and prepared in various ways; either parched and 
ground into meal and prepared into curries or split and boiled 
with condiments, or ground into flour and made into con¬ 
fectionery. 


A few of the important pulses used as food in India will now be briefly 
described. 

(1) The groundnut or peanut; the seed ot Araehis Hypogaea, sub¬ 
order Papilionaceaj. The seeds grow in pods partially buried in the ground, 
hence called ground-nut- 3 . Each pod is about l to U inches long and may 
contain 2 or 3 seeds. Its nutrient ratio is 1 : 5*4 and it contains 25 per 
cent, of albuminoids and as much as 60 per cent, of vegetable oil. The nu¬ 
trient value is 151. Oil pressed from the seed is bhoiseng oil. It is used for 
culinary purposes instead of ghee and is used also as an adulterant of ghee. 
The split seeds are fried and mixed with molasses or ghnr or jaggery, 
pressed into small squares and eaten. The cake, after the oil is expressed, 
is used as cattle food. 


(2) Gram or chick-pea, the seed of Cicer Arietinum, sub-order Papilion- 
aoese. Common gram is cultivated almost ail over India, but chiefly in the 
North. The seed is collected and dried in the sun. The unhusked seed is 
used as horse and cattle food. Gram parched and unhusked is largely 
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oonsumod by the labouring classes. The nutrient ratio is 1 : 3' 3. The per¬ 
centage of albuminoids is about 19, starch 53 and oil 4*5. The nutrient 
value is 84. 

(3) Kt&ari or Teora or Tv war Dhol is a vetch, the seed of Lathyrus 
Sativa, sub-order PapiJiona< c?e. Kesari Dhal is consumed by all classes 
but, especially by the agricultural classes. The nutrient ratio of the dhal 
is 1 : I• 75. It contains albuminoids 32 and starch 54 per cent, and a very 
small percentage of vegetable oil. The nutrient value is 87. Occasionally 
ii, bitter poisonous principle is present rendering it unwholesome and is 
said to be the cause of the disease known as Lathymm. The dhal is boiled 
with spices and condiments and prepared into a thickish paste or curry 
and is consumed with chappaiks or rice. 

(4) The garden pea of Pisum Sativum and (5) the lentil of Lena Escu- 
lenta (Indian Mmsaor) may be treated together. The pea is consumed 
as food when it is green—not ripened, and the lentil, which is regarded as a 
pulso of inferior quality, is eaten after the husk is removed^ The lentils 
contain a bitter principle which is removed by soaking them in cold 
water, to which some soda carbonate is added. The nutrient ratio of 
each is about I to 2 - 5 and albuminoids 25 per cent., starch about 58 per 
cent, and oil 1*5. The nutrient value is about 85. 

{$) The soy or soja bean is the seed of Glycine Soja, sub order Papi- 
lionaeeae. This boan is largely consumed in China and Japan ; of all the 
pulses or beans, the composition of soja bean is the richest in albuminoids 
and vegetable oils, the percentage being 35 and 19 respectively. The 
nutrient ratio is 1 : 2, It is rich also in mineral salts, chiefly phosphates 
and potash. The nutrient value is 105. 

(7) Mung boan is the seed of Phaseolus Mungo. There are three varie¬ 
ties : P. Manx producing the black, P. Aureus the yellow, P. Mungo the 
green. The pods of these plants are about 2 inches in length, containing 
about a dozen seeds. The nutrient ratio is I : 2*5, albuminoids 22 per 
cent, and fats 2 per cent. ; the nutrient value is 83. This bean is largely 
indulged in by the affluent classes and has t he reputation among Indians of 
boingeasily digestible, and is therefore eaten during illness and convales¬ 
cence. Ft is taken in the shape of Mung khichri . a dish prepared by boiling 
mung, rice, ghee and condiments in water to a certain consistency. 

(8) The lab-lab bean ; this lentil is the produce of Dolichos Lab-lab, 
sub-order Phaseolae. The plant is a native of India and cultivated all 
over the land ; the pod is about 2 inches long and contains about 4 seeds. 
Both tile green pods and the ripe seeds are largely used by all vegetarians. 
The nutrient ratio is I : 2* 5. They contain a large percentage of albumi¬ 
noids (20 per cent.) and of fat 2 per cent. The nutrient value is 80. 
There are many varieties of this plant, and the beans may be large or 
small according to the size of the pod. Of the numerous forms of lab-lab, 
almost all are eaten as green vegetables. 
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reals and pulses are collected in crops. They should, 
Mrefore, be carefully sifted, and stored in clean bags in 
properly paved and dry godowns or granaries. If not pro¬ 
perly attended to, they are lia ble to be rendered unwholesome 
by damp. They may become mouldy, and ferment and 
decompose. Grain in this condition is positively dangerous, 
and, if consumed, produces symptoms bf severe gastro¬ 
intestinal irritation, causing violent vomiting and purging 
and even death. All such grain, therefore, should be con¬ 
demned. Large consignments of damaged, mouldy, wet 
and fern tenting Rangoon rice have been, on several occasions, 
seized by the Health Department of Bombay under Section 
415 of the City of Bombay Municipal Act. The object was to 
prevent its entrance and sale in local bazaars, so that the 
same may not be used for human consumption. 

Certain cereals are affected by specific fungi. Rye is 
ergotised by the mycelium of the fungus (Claviceps Purpura) 
Secale Cornutum. The ergots if not carefully sifted and 
removed, but ground into flour with rye and made into 
bread and eaten, give rise to a disease called “ Ergotism.” 
The initial symptoms generally are vomiting and Diar¬ 
rhoea. followed by either gangrene of the extremities or con¬ 
vulsive tits. 


Wheat is liable to be attacked by a parasitic fungus, the 
Ustilago Oarbo, producing “ caries ” or “ smut of the 
wheat. When wheat is ground into flour with smut, it gives 
a disagreeable odour and the bread becomes of bluish colour ; 
if eaten, it causes Diarrhoea. The presence of acarus farina 
indicates the flour is about to change, and if vibrions are dis¬ 
covered the flour is fermenting and therefore unwholesome. 

Occasionally wheat flour is adulterated by an admixture 
of rye flour and, as rye grain is often ergotised, the use of such 
flour in bread may cause symptoms of Ergotism. Wheat 
flour may also be adulterated by the addition of the flour of 
darnel seeds or Lolium Temulent urn and of the flour of purple 
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cow-wheat or Melampyram Arvense. The latter gr 


bread a bluish, violet tint but causes no poisonous or inju¬ 
rious symptoms* The addition of the flour of darnel seeds 
does not impart any colour to the bread but is decidedly 
poisonous, producing Vertigo, hallucinations, delirium and 
other narcotic symptoms. The Lolium flour is readily 
detected by the addition of alcohol, which gives it a greenish 
hue with a bitterish repulsive taste and, on evaporation? 
leaves a resinoid extract of a very unpleasant taste ; with 
pure wheat flour, alcohol gives a straw-coloured solution 
with agreeable taste. Two alkaloids have been isolated from 
the darnel seeds : loliine and temuline produced by a 
parasitic fungus. Loliine is a digestive irritant, while 
temuline is toxic—a nerve poison. 


Parasites. 


There are certain parasites which affect grain, flour, peas, 
etc. ; these parasites may be divided into two classes, animal 
and vegetable. 


I. Animal Parasites. 


The Calandra Granaria , or the corn weevil, is much larger 
than the flour mite. The insect perforates the shell and ab¬ 
stracts the contents leaving only the outer shell. It attacks 
the grain while standing. It is chest nut-brown in colour, 
and unlike the rice weevil has no power of flight, the elytra 
being firmly cemented together. 

The Acarus Farinw is found in flour which is beginning to 
change. It can be distinguished from the Acarus Scabei 
which it somewhat resembles, by the fact that its legs are 
thick right up to the end, while those of the Acarus Scabei 
taper to a thin end. 

The B ruckus Pisi attacks peas. It is closely allied to the 
Br. Rutimanus which attacks beans. It is the larval forms 
of these insects which cause the damage. The grubs live 
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iq seeds, and as a result the latter may not germinate,, 
or if they do, the resulting plants are weakly. The adult Br. 
Pisi is oval, and dark in colour. The four basal joints at the 
antennae are red, as are also the shanks and tarsi of the two 
front pairs of legs. Theaduit beetles lay their eggs on the 
pea-pods when they are very young. The larva or grub, on 
hatching, bores into the pea and finding nourishment deve¬ 
lops to its full growth. It then pupates in the pea, having 
first eaten its way to the outer coat, so that, when the beetle 
is mature, it has only to break through the thin outer skin. 
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The Bruchus Rvfimanus, or bean weevil, lays its eggs on 
the very young pods in the fields* The grub bores its way 
into the bean and there develops. Two, three or more may 
be found in the same bean. The full-grown grub pupates 
in the bean and then, in the spring or earlier, the adult beetle 
emerges. A round hole shows the place of emergence. In 
beans still containing the beetle, a little round patch on 
the outer skin marks the place where the beetle lies. 

The Calandra Oryzae or rice weevil is dark,reddish-brown 
in colour, with four dull reddish spots on the elytra. Its 


length is about 4 m.m. It attacks all kinds of stored grain, 
maize, rice, buckwheat, and it also attacks peas and 
beans. The female pierces a hole and then lavs an egg. 
There are upwards of four broods in a year. The larvae 
hatched from the eggs, consume the contents of the grain and 
then enter into the pupa stage for a few days and finally 
develop into the insect which leaves the grain. The meta¬ 
morphosis occupies about one month to six weeks. Phis 
weevil is a most destructive insect. 


Tylenchus Tritici . — Grain becomes infected by a worm 
which is really the larval form of a nematode. It is usually 
seen in grain kept in damp places. The worm causes the 
grain to become small, short, thick and blackish, and on 
examination one finds a thick shell filled with a blackish 


substance. 
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Preventive and Remedial Measures Against Insect 


Pests in Grain. 


(1) The godowns used must be free from these pests be¬ 
fore the grain is introduced and all doors and windows should, 
as far as possible, be made insect-proof. If the godown is 
already infected, it should be thoroughly fumigated with 
sulphur dioxide by means of a Clayton apparatus. 

(2) No infected grain should be knowingly admitted into 
a store. 

(3) If infected, the grain should be fumigated before in¬ 
troduction. This can be done by using the Clayton appara¬ 
tus or by using an air-tight bin of known dimensions. Place 
carbon bisulphide in a shallow dish and lay the whole on the 
surface of the grain in the bin and close the lid and leave for 
24 to 36 hours. The quantity necessary is about 1 to 11 lbs. 
for every 1,000 cubic feet capacity of the bin. It must be 
remembered that carbon bisulphide is inflammable. 

(4) The gunny bags in which the grain is packed should, 
iron! time to time, be fumigated to free them from any 
insects that may exist in them. 


11. V r EG ETA RLE PARASITES. 


(1) Puccinia Graminis is a fungus which attacks many 
varieties of grain causing a condition known as rust. A 
spore becomes attached to the grain and sends small fila¬ 
ments into the interior. These increa.se and form a dense 
network and later, small cellules develop which enlarge and 
become coloured. These cause the cuticle to distend and 
finally rupture. The fine powder which then appears on 
the surface gives rise to the name of rust. 

Ustilago Segetum or Smut is a common parasite of com. 
It attacks all cereals and is characterised by the grains being 
filled and destroyed by black dusty spores which, unlike 
bunt, are quite conspicuous in the undisturbed plant. Fur- 
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er, it is more common in barley and oats. The spores 
of smut are smaller than those of bunt, and their surface is 
smooth. In the case both of smut and bunt, infection takes 
place when the plant is quite young, the fungus pushing up 
inside the plant as it grows, until ultimately the immature 
•seeds are attacked. Among standing corn which is infected, 
withered heads can be seen, from which, if rubbed or even 
touched, a fine powder consisting of the spores of the parasite 
falls off. 


“§L 


The smut fungus in its resting stage is usually sown with 
the seed and both germinate at the same time. The my¬ 
celium of the fungus spreads throughout the tissues of the 
host but does not produce any malformation until the head 
begins to form. The best method of prevention is to sterilise 
the seed before sowing by soaking it in a solution of copper 
sulphate (one pound in 20 gallons of water) for 12 to 16 
hours and then place in a solution of milk of lime (14 
pounds of quicklime in 20 gallons of water) for five minutes. 
Then dry and sow. 

TeUetia Caries or Vredo .Foetida or Bant chiefly attacks 
wheat and is characterised by the grains being filled by a 
black mass of spores. The external appearance is not alter¬ 
ed, or, if at all, only to the extent of a slight darkening* 
If the affected grain be cut or crushed, a black powder is 
seen which, when rubbed, has a greasy feel and emits a fetid 
smell. Ears that are attacked are lighter than sound ones 
and therefore stand more erect than the sound ones, and they 
also remain green longer as the harvest approaches. Fre¬ 
quently, so long as the ears remain undisturbed, the black 
•spore masses remain unseen. 

PeniciUium Glaucum is a common mould of the air. It 
consists of long threads interlaced to produce a network. 
The threads branch and some produce spores. This mould 
produces a greenish growth on damp flour bread and on cheese 
and damp grain. 
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Claviceps Purpurea .—Rye is subject to a disease produces 
by tius fungus, the growth of which causes the grain to en~ 
urge and become black on the surface, but in the interior the 
grain is somewhat cream-coloured. Ergot may be detected 
in the flour by the microscope, by which the mycelium and 
spores of the fungus are laid bare, and also by chemical means- 

Sponsonum Maidis causes a disease in maize which has 
been alleged to be the active agent in the causation of the 
disease in man known as Pellagra, but there is reason now 
to seriously doubt the truth of this assertion. 

Aspergillus Glaueus and Mucor are species of other mould' 
to be found in damp grain. 

In India, green vegetables are consumed largely. Some 
green vegetables are eaten raw, unboiled. The chief of these 
are salads, water cresses, spring onions, celery, lettuce, small 
white radishes, red table radishes, tomatoes, cucumbers’ r 
etc. They are of special value in diets, because of their 
antiscorbutic properties, as they contain alkaline salts com¬ 
bined with organic acids, tartaric, malic, etc. Green vege¬ 
tables must, before eating, be carefully selected and washed* 
This is very essential, as most vegetables are raised by the 
malee. or vegetable farmer, on soils which may have been 
contaminated with sewage or on soil recently reclaimed by 
city refuse, or they may have been raised on land by the side 
of drains, or again, may have been watered by drain water, 
or water otherwise contaminated with fecal or other matters.. 
Therefore, they may have been contaminated with 
pathogenic bacteria and, if not properly washed, cleaned 
and dressed, are known to have caused cases of Cholera, 
Enteric Fever and Dysentery. Special attention should be 
paid to the roots and the outer foliage, as these may 
be impregnated with the ova of ankylostoma , ascaris lumbri- 
eoides , etc. 

Green vegetables are eaten also after being boiled with 
condiments or prepared into dishes with addition of butter 
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etc. The vegetables most commonly eaten thus in this coun¬ 
try are cabbage, cauliflower, spinach, lady’s fingers (abel mos- 
cbos Esculenkis), brinjals, white and red gourd, and a variety 
of bhajm prepared from the young shoots and young stems 
and leaves of various edible plants. The nutritive value of 
all green vegetables is very low. but they are largely con¬ 
sumed as they are agreeable to the taste and possess anti¬ 
scorbutic properties. 


Fruits. 


In India there are many fruit-bearing trees. They yield 
fruits in seasonal crops, or the fruit may be borne peren¬ 
nially. Fruits are relatively expensive, and therefore are 
consumed only in comparatively small quantities. They 
are rarely included in the dietary of the poor man, except the 
mango and jack fruit when there is a plentiful crop. They 
are valued rather oil account of their pleasant flavour and 
agreeable taste and other properties than for the nourishment 
they contain. They contain very little protein, about 1 
per cent., and fat 5 per cent., carbo-hydrates occur in variable 
but more considerable quantities and generally consist of 
saccharine matters (sugars). 

Ripe tropical fruits are almost all luscious. When they 
are over-ripe, they begin to change, ferment and decay ; in 
this condition they are highly unwholesome and injurious 
to health ; large, quantities of such fruit, especially mangoes, 
custard apples and plantains, are destroyed annually by the 
Health Department of Bombay. 

Condiments, Spices, Etc. 


Indian dishes are generally prepared with condiments 
and spices. The chief object is to season the food and make 
it more appetising and to induce a greater flow of alimentary 
digestive juices in the food by exciting a turgescence of the 
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vessels of the stomach. They have no direct nutri¬ 
tive functions. The spices are all vegetable products derived 
from various species of tropical plants. They may consist 
of the fruit, bark, stem, roots and flowers and are conserved 
in the dry state. They contain volatile or essential oils and 
aromatic resinous matters. The oils consist of ethers, alde¬ 
hydes or terpene hvdro-carbons, which give the spices their 
aroma and pungency. The distinction made between spices 
and condiments is purely conventional; the following spices 
are generally used in this country : cloves, cinnamon, corian¬ 
der, saffron, nutmeg, mace, chillies, ginger, pepper, mustard, 
turmeric, dill, cardamom, cummin ( zira) and fenugreek 
(meti). 

Inspection of Food Supplies. 

One of the important duties of a Municipality is to 
provide for the efficient inspection of the public food 
supply. This can only be done by means of trained 
Inspectors, who are well acquainted with the appearance 
of animals and flesh, both norma! and diseased, and 
Avho are well posted in the sophistries practised by the 
adulterator. 

The Inspector may be called upon to examine a living 
animal. An animal intended for human consumption 
should be well nourished, free in its movements, its 
coat in good condition and free from sores and scabs. 
The eyes should be bright, the mouth and nostrils moist 
but yet free from discharge. The breathing should be 
quiet and regular and the breath without odour. The 
pulse should be regular, and there should be no shivering 
or indication of pain. When the animal is sick, the coat 
is rough, the nostrils are dry or covered with foam or 
discharging profusely, the eyes dull, the tongue protruding 
respirations laboured, and the animal’s movements are 
sluggish. The weights of animals vary considerably, and 
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m general the Indian animal is lighter than the corres¬ 
ponding English animal. 




Indian, 


English . 

A 


Ox .. 


lbs. 

350 to 

— N r - 
lbs. 
400 

lbs. 

600 to 

lbs. 

1,200 

Cow 


200 „ 

300 

700 „ 

740 

Bullock 

.. 

150 „ 

225 

300 „ 

450 

Buffalo 

Sheep 


500 „ 

20 „ 

700 

35 

60 „ 

90 


mainly, but, just as in the human subject, there is consider¬ 
able variation in the time of appearance of the permanent 
teeth. The range usually lies somewhere within the limits 
shown in the two tables appended :— 


Teeth 

2 

4 

6 

8 


Bovines. 

Age in years. 
.. 1£ to 2 

. 2 £ „ 3 

.34 „ 4 

.4| „ 5 

Sheep. 


Teeth 

2 

4 

6 

8 


Age in years. 
1 
2 

3 

4 


In young animals, the cartilages covering the articular sur¬ 
faces are blue or rosy ; as age advances, however, they become 
whiter. Up to three years of age, one can cut through the 
ischio-pubic symphysis and up to fouT years through the 
costal cartilage of the ninth rib. At the age of six this is 
almost impossible. In young animals the bones are small, 
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soft and porous and have a pinkish colour ; in older animals 
they become larger, harder and less porous, and of a whiter 
■colour. The beef is light-red in young animals, firm and 
elastic in consistency, and marbled with fat. 

In order to distinguish the sex of an animal the following 
points may be noted. Owing to greater muscular develop¬ 
ment, the flesh of the bull has less fat than that of the cow. 
There is great development of the neck, shoulder and hind 
quarters. The flesh is coarser in fibre and there is an absence 
of that marbling seen in cow’s flesh. The flesh is dark-red in 
colour, the muscles tough and cross-grained and the carcass 
is generally poor in fat. Situated at the root of ths penis, 
which iit dressed meat is usually found on the left hand side 
of the hind quarter, is a muscle, the erector penis ; this muscle 
is much more developed in the bull than in the bullock, as 
is also the case w ith the penis itself. In the bullock the quar¬ 
ter. are less developed, the penis and retractor penis are 
less prominent, and the erector penis is almost atrophied 
The scrotal fat is prominent. The anterior part of the ischio- 
pubic symphysis is very well developed. If the penis has 
been removed, a furrow corresponding to its position will 
be found. The joints of a bull are larger than those of a 
cow. and the neck is very thick compared with that of a cow, 
•ox or heifer. In the cow the quarters are less rounded, 
the angles of the haunch are prominent, the anterior part 
of the ischio-pubic- symphysis is ill-developed. The udder 
is present, or if not, then marks of it are left. The fat at 
the base of the udder is fairly well developed and the super¬ 
mammary lymph glands are large. In the heifer the 
mammary gland is poorly developed and is surrounded by 
fatty tissue. 


How to distinguish flesh of one animal from that of another. 
A meat Inspector must be prepared to detect the substi¬ 
tution of the flesh of one animal for that of another. Horse 
flesh is frequently substituted for that of the cow, and a 
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knowledge of the following points may assist in the detec¬ 
tion of the fraud. Horse flesh is much darker and coarser 
in fibre, and it is without the small layers of fat seen in the 
muscles (marbling). It has a disagreeable odour, the fat 
is oily, yellow and soft due to the large quantity of olein 
in it. The horse's liver has three lobes and no gall bladder ; 
that of the cow consists of one large lobe plus a small 
supernumerary one. The kidney of the cow is lobulated 
on the surface, whereas the horse's is smooth and not 
lobulated. Two kidneys of the horse differ in shape, 
however, that on the right being somewhat heart-shaped, 
whereas the left one is ordinarily reniform in appearance. 
The heart of the horse has two grooves on the surface,, 
the fat is yellow and oily, and is but little seen on the 
surface. The heart of the cow has three grooves, and at 
it base has a bone not seen in the heart- of the horse. The 
horse’s tongue is much smoother than that of the cow. It is 
spatula-shaped, and the circumvallate papillae at the base 
are situated centrally, whereas in the ox the tongue is com¬ 
paratively pointed with many papillae at the tip, causing 
a sensation of roughness when the hand is passed over it, 
and the circumvallate papillae are situated at the edges, and 
not centrally. The horse has a longer neck, the bones of 
the cervical region being elongated, so also the bones of the 
limbs. The epiglottis of the horse is smaller and more point¬ 
ed. The horse’s sternum is carinaform in shape. The horse 
has 18 pairs of ribs, the ox only 13 pairs. Moreover, the rib 
of the former are much narrower. In general, the bones of 
the horse are much heavier. 

Substitution of the flesh of the goat for that of the sheep 
sometimes occurs. Both animals have 13 pairs of ribs- 
The flesh of the sheep is paler and liner, the fat is Arm, 
white and evenly distributed over the back and sides, and 
the flesh is rarely marbled. The flesh of the goat is dark 
and possesses a peculiar smell, especially if old. In the 
24 
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sheep the external covering of fat is well developed, in the 
goat it is practically absent. The neck, body and quarter 
of the goat are longer. The sheep’s liver, like that of the 
ox, consists of one large lobe plus a small supernumerary 
one situated on its superior and posterior surface. The 
normal liver of the goat weighs 8 to 10 ounces. It is divided 
into two lobes, the larger of which is again divided interiorly 
by a cleft. The breadth varies from 6 inches to 7 inches 
and the length from base to apex is 7 inches to 8 inches. 
The small lobe measures about 2 inches in length by l j 
inches in breadth. 

The flesh of the pig is paler than that of either the ox 
or the goat, and is less firm to the touch. The subcutaneous 
fat is very white and soft. The pig has 14 pairs of ribs. Its 
liver has five lobes and the kidney is smooth, elongated 
and flattened so as to somewhat resemble a broad ribbon. 

The flesh of the calf is pale-red in colour and not of a firm 
consistence, and the fat resembles tallow. Slink veal has a 
gelatinous watery appearance. 

Buffalo meat .—The flesh is pale-red in colour, the muscle 
fibres are coarser and looser than in the ox, and the muscular 
parts are larger. The fat is pure white. The flesh, when 
cooked, assumes a darker colour and increases in bulk. 

The dog’s liver is two-lobed and its kidneys are smooth 
and oblong. 

In examining any carcass, the Inspector must pay atten¬ 
tion to the following points :— 

(1) The colour and transparency of the meat, the smell, 
consistency and chemical reaction, and the pre¬ 
sence or absence of any moisture ; 

(2) the amount, character and distribution of the fat, 

the appearance of the lymphatic glands, serous 
membranes, articulations and bones ; and 

(3) the presence or absence of any signs of lesions 
or parasites. 
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Good meat should have the following characteristics .—The 


•carcass should be well set as soon as it is cold ; the flesh 
firm but not tough. It should be weU bled and no part of 
it purple or speckled. When pressed with the linger, the 
flesh should not pit, as pitting would indicate the presence 
of watery 7 fluid, nor should it crackle, thereby indicating 
the presence of air. No pus should exist in the intra-mus¬ 
cular tissue. The flesh should be fairly dry after exposure 
to the air. The meat should have a pleasant odour and 
be bright-red in colour (except in the case of pork, veal and 
lamb) and should have an acid reaction. The fat should 
be free from watery juice and blood stains. An excellent 
test of meat is to insert a clean, long, thin-bladed knife deep 
into the flesh : in good meat the resistance is equal, and in 
putrefying meat variable ; oil withdrawal, the knife should 
possess no unpleasant smell. There should be no suvdl of 
physic about the flesh. In temperate climates, the marrow 
of the hind legs is solid ; about 24 hours after slaughter, 
it is of a light-red colour : if it is brownish or soft, or has 
black points in it, then the animal has probably been sick 
or putrefaction is commencing. The quantity of fat varies 
very much ; in an ox it constitutes about one-third, and in 
a fat pig about half the total. The fat usually solidifies after 
death. In horses the fat is yellow and oily, and has an un¬ 
pleasant taste. In oxen it varies from yellow to pale, straw 
colour. In beef the fat consists mainly of palmit&tes, in 
mutton of stearates, and in pigs of oleates. 

The Inspector should have a good knowledge of the various 
glands to be examined and their situation. Normally, all 
the glands are bluish-grey in colour, of firm consistency 
and moist on the surface. 


The following are some of the more important glands :— 

The suprasternal : art' found on «aeh side of the upper surface <>f the 
sternum. 

The prt-pectoral : are situated at the entrance to the chest beneath the 
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great vessels. One of them is always left just beneath the small muscle, 
which will be found in front of and attached to the edge of the first 
rib. 

The 'pre-scapular : are found beneath some muscle and in front of and 
close to the shoulder joint. 

The cervical : lie on each side of the trachea or wind-pipe. 

The brachial: are found under the .shoulder blade. 

The mediastinal : lie between the two lun<$*. 

The bronchial : lie on each side of the trachea just at its point- of bifur¬ 
cation. 

The superficial inguinal (known as the supra-mammary in the cow) : in 
male animals are usually found buried in the cod fat ; in female animals 
they are readily seen when the udder has been removed. It- may be hero 
noted that these glands are much larger in the cow than in males. 

The deep inguinal or pre-pubic : is lower down on the brim of thepelvis, 
4 or 5 inches removed from the spinal column. It is always embedded 
in fat. Close to this and under the spinal column is a large collection of 
glands, the external and internal iliaes and some of the sacral. 

The renal : are situated behind the kidney. 

The sub-dorsal : are found in the fat just beneath and attached to the' 
spinal column. 

The hepatic : are found between the portal vein and the pancreas ; in 
very fat animals they may be completely buried in adipose tissue. 

The popliteal : is found deeply buried in the muscles at the back of the 
stifle or knee-joint. 

The pre crural : is found on the outside of the hind quarter buried in fat 
and beneath the muscle in front of and above the stifle. 

It is of the utmot importance that the meat Inspector 
should examine the glands, especially if the organs have 
been disposed of. Occasionally, however, the more easily 
accessible glands have also been removed, leaving only the 
deeper seated ones, as their removal would necessitate some 
degree of mutilation of the carcass, thereby lessening its 
market- value. Three sets of glands, however, are practi¬ 
cally always overlooked by the butcher, and they afford 
valuable information to the Inspector. They are (1) the 
sub-maxillary, which is found on the inner side of the jaw¬ 
bone just about its middle. A small tag of muscle which is 
almost invariably left in this situation, affords a guide in 
locating this gland; (2) the pre-aurieular which, as its name 
indicates is situated in front of the auricle ; and (3) the post- 
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_ /ryngeai in the posterior wall of the pharynx. The prin- 
_jpal disease for which the Inspector should be on the look¬ 
out in glands is Tuberculosis, of which the most usual indi¬ 
cation is the presence of soft yellow nodules or area> in the 


glands. 


In cows, usually, the first organ to be removed is the mam¬ 
mary gland. Both sides of this organ should be of the same 
size, shape and colour and of t-ho same consistency. The 
spleen is a solid organ; it should be smooth on the surface 
and on first being removed bluish-grey in colour. It v aries 
from 14 to 18 inches long by 4 inches wide and i inch thick 


normally. 

The stomach has four compartments ; the first and largest 
is known as the rumen, the second as the reticulum or honey¬ 
comb from its appearance, the third as the manyplus or 
emasum and the fourth as the obomasum. The external 
covering of the stomach should be smooth, glistening and 
bluish-grey in colour. The contents should be examined 
for any sign of drugs. 

The covering of the intestines should be smooth and of 
uniform grey colour. They lie coiled in a mass of fat the 
mesentery. The liver is of a reddish-brown colour and of 
moderately firm consistence and the borders somewhat 
sharp. In the thicker portions of the liver, the borders are 
more rounded. The organ should contain no lighter coloured 
or yellow area. The diaphragm forms a strong musculo- 
fibrous partition separating the thorax from the abdomen. 
In its centre it is fibrous and in the periphery muscular. 
Both surfaces should be quite smooth and glistening and in 
no part adherent to any organ. The kidneys are solid or¬ 
gans with a lobulated surface and of a uniform brown colour. 
They are generally concealed from sight in fat. I he sur¬ 
face should be quite smooth and glistening. The lungs are 
soft, elastic and of uniform consistency. They should be 
of a uniform pink colour, and perfectly smooth on the sur- 
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Some sources of alteration in the quality of 

THE FLESH. 


initial or essential defects including (< 7 ) Age: Very old 
or very young animals are not so nutritious as the average 
adult. An old animal is occasionally very deficient in 
nutritive value : the fat almost disappears and the muscular 
tissue is in part replaced by fibrous tissue. The flesh of 
young animals is deficient in salts and fat. (6) Overwork and 
exhaustion :—The meat loses value as a food and is often 
unpleasant to the taste ; no animal should be slaughtered 
when in a tired or frightened condition. The flesh is liable 
to rapid decomposition, (c) Unsuitable feeding : Certain 
medicines given to an animal may produce symptoms in the 
consumer, e.g., antimony, arsenic , lead, strychnine and 
phosphorus. Occasionally the smell of the medicine can 
be detected, and this should lead the Inspector to institute 
inquiries as to the nature of the illness which necessitated 
the administration of medicine. EtheT. turpentine, creosote, 
carbolic acid and hydrocyanic acid are examples of drugs 
which may impart an odour to the flesh. If an animal has 
been poisoned bv unsuitable food, e.g.. yew leaves, bryony, 
meadow saffron, or by mineral poisons purposely given, 
theiv will usually be some indication to be found in the 
stomach, more marked in the case of mineral poisons, and 
certain changes may be found in the liver, e.g., fatty de¬ 
generation in the case of arsenic and phosphorus* Animals 
fed on red cabbage and beet leaves may produce a poisonous 
milk, which in certain individuals may cause acute Enteritis. 
(d) Starvation acts much like old age ; the meat wastes, 
considerably in cooking owing to the deficiency of fat. (e) 
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h of animals killed by lightning and apoplexy rapidly 
Composes. The organs and flesh are dark in colour, the 
meat is full of blood, and badly set, as is the case also in 
animals which have been smothered or drowned. If the 
flesh is full of blood, the carcass should be condemned. In 
regard to animals injured by accidents, much depends 
on the nature and extent of the injuries. If the accident 


is such as to result in purely localised bruising, this portion 
ol the meat only need be condemned and the rest passed, 
provided that the bruising is not too extensive and the 
animal is slaughtered at once. If, however, the accident 
results in much bruising and injury to the anima' and it is 
not slaughtered early, the flesh is apt to be dark and ill-bled 
and should be condemned. The flesh of animals dead from 
accident is usually dark and the serous membranes stained, 
owing to the animal not having been bled or only imper¬ 
fectly so. The flesh of animals slaughtered just before, 
during or after parturition need not necessarily be con¬ 
demned, unless there is evidence of extravasations of blood 


or of pycemia and of inflammation of the pelvic organs, 
and membranes. (/) The diseases, both infectious and non- 
infectious, which either on the whole or in part render meat 
unfit for human consumption, or which depreciate its quality 
and therefore its market-value, ordinarily met with include 
Tuberculosis, Pseudo-Tuberculosis, Actinomycosis, Dysco- 
mycosis. Anthrax. Rinderpest, Pleuro-Pneumonia, Swine 
Fever. Sheep-pox, Erysipelas, and worms of various kinds, 


etc., etc. 


Tuberculosis. 

Tuberculosis is a very wide-spread disease in man and 
animals. It is very common in cattle and poultry and occurs 
also in dogs, cats and the larger carnivora. In sheep and 
goats it is comparatively rare, especially in the former. Com¬ 
parative statistics show that the disease occurs in cattle 
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16*25 per cent., swine 2*3 per cent, and sheep * 2 to *3. The 
horse is also liable. Birds are specially susceptible, the 
disease causing great mortality in hens, geese, turkeys and 
pheasants. Most wild animals are susceptible. The disease 
also occurs in monkeys in confinement and the nodules 
have a special tendency to break down into a pus-like fluid. 

The disease may be either local or general. Small oval 
or spherical nodules form, and these may soften and become 
caseous or contain pus, while others become fibrous or even 
calcareous. 


Tuberculosis is due to a bacillus discovered by Koch. 
It belongs to the acid-fast group, which also includes the 
smegma bacillus. The bacilli are straight or curved, non- 
motile rods from 2 to 4 m.in. in length. They are very diffi¬ 
cult to cultivate in the absence of glycerine. They occur 
scattered in the tissues, or in little round masses. They are 
usually single, but may sometimes be found lying end to 
end forming an obtuse angle : true chains are not found. 
Their resistance is considerable and they can retain their 
vitality outside the body for a considerable time. Salting 
and smoking do not kill them. They resist the gastric 
juice for 6 hours, and a temperature of 3°C. for 3 hours and 
drying and putrefaction for a very long time, even months. 

In cattle, generally the lungs are affected, nodules appear 
in them and these may be firm, caseous or calcified. In 
addition, one may find caseous Pneumonia and small Tuber¬ 
cular granulations. Along with these changes in the lungs, 
there may be nodules on the pleura and peritoneum, some of 
which may be pedunculated. In other cases, however, the 
abdominal organs may be primarily affected. The udder 
becomes diseased in about 3 per cent, of cases, but primary 
affection of the gland is rare. 


In pigs, as a rule, the disease is abdominal in origin, the 
liver, spleen and glands being affected. In other cases a 
caseous Pneumonia is found and in other instances again 
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e organism produces a chronic affection of the lymphatic 
glands, known as Pig’s Scrofula. Tubercular affections 
of the muscles are less rare in pigs. 

In the horse , the abdominal organs are the primary seat 
of the disease, the spleen being enormously enlarged and 
crowded with nodules. Occasionally, the primary lesions 
are pulmonary. The mesenteric glands become enlarged. 
The disease may spread to the lungs, causing miliary Tuber¬ 
culosis. In the cow , on the contrary, the disease generally 
commences in the lung with a local tubercle, later the pleura 
are affected causing grapes and, later on, there may be a 
small amount of miliary tubercle. 

Action on the Tissues. —The local lesion is a Tubercular 
nodule of a central giant cell which has many nuclei, often 
in a ring towards the periphery, but sometimes in a clamp at 
one end. Hound this are spindle-shaped epithelial cells, and 
round these uninucleated leucocytes. Giant cells are found 
especially where the caseous change is relatively not active. 
Caseation, softening, calcification or fibrous changes may 
occur. The general action is to produce Pyrexia, perspira¬ 
tion, wasting and waxy degeneration. 


In cattle the organism is very often found in the giant 
cells, and scattered irregularly th rough the cellular connective 
tissue elements of the lesion, if little or no caseation is present. 

In the horse and in birds one may see enormous numbers 
even though the lesion be not very acute. 

Paths of Infection . — (1) Air passages ; (2) alimentary canal ; 
(3) wounds in the skin ; and (4) the genital organs, but this 
method is very rare. If infection is via the alimentry canal, 
the disease usually commences in the pharynx or small 
intestine. 

To detect Tubercle in Carcasses . —It is necessary to examine 
most carefully the following portions of the carcass :—(1) The 
pleura and peritoneum for grapes, which present the ap¬ 
pearance of nodules of varying size on the serous mem- 
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‘arms. If either the pleura or peritoneum in part or whole 
missing, the carcass should be rejected. (2) The various 
organs, e.g,, the liver, spleen and kidneys for the presence 
of tubercles or small nodules ; and if these organs are 
missing, then examine the glands (this should be done in all 
cases). (3) The glands to be examined have already been 
referred to in detail but special attention should be paid to the 
postpharyngeal, because they are often early infected, and to 
the sub-maxillary and pre-auricular because these are often 
overlooked by the butcher, who may remove some of the 
more prominent amd more easily accessible glands. If on 
examining a carcass, it is found that the organs have been 
disposed of and the glands removed and the pleura strip¬ 
ped from the ribs and the diaphragm removed, it is almost- 
certain that the carcass was tuberculous, and it should be 
condemned. Stripping of the pleura per se cannot always 
be held to be indicative of an attempt to hide evidence of 
Tuberculosis, as it may have been removed as the result of 
staining, owing to overstocking in the course of slaughter. 
This staining spoils the appearance. The glands should be 
most, carefully examined before passing as fit for food any 
animal which has had its pleura stripped for such an alleged 
cause. 


§L 


The question of the suitability for human consumption 
of an animal suffering from Tuberculosis is at present almost 
entirely determined on the lines of the recommendations 
of the Royal Commission, appointed to report on this 
question. They advised that the entire carcass should be 
seized, when— 

(1) there was miliary tubercle of both lungs ; 

(2) Tubercular lesions were present in the pleura and 
peritoneum ; 

(3) Tubercular lesions were present in the muscular 
system, or in the lymphatic glands lying in or 
between the muscles ; 
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(4) Tubercular lesions were present iri any part of an 
emaciated carcass ; 
and that the affected organs or parts containing lesions be 
condemned when the lesion was confined—' 

(1) to the lungs and thoracic lymphatic glands ; 

(2) to the liver ; 

(&) the pharyngeal lymphatic glands ; 

(4) and to any combination of the above when collec¬ 
tively small in extent. 


% 


In the case of the pig. if Tuberculosis is present in any 
degree, the carcass should be condemned. 

Experimental Inoculation -If a guinea-pig be inoculated 
in the leg, in 9 or 10 days the popliteal and superficial inguinal 
glam is on the same side will be enlarged : in 14 days the deep 
inguinal and lumbar will also. In 21 days the retro-hepatic 
and splenic glands are enlarged and the spleen and liver 
show small nodules. Later on, it is difficult to say which, 
side was inoculated and the difficulty increases the further 
forward one goes. If the guinea-pig be inoculated in the 
peritoneal cavity, the first gland to become enlarged is the 
retro-peritoneal near the junction of the mesentery and the 
abdominal wall, next the retro-hepatic and then the post- 
sternal. 


PseudoTuberculos rs . 

As the name implies, this disease is occasionally mistaken 
for Tuberculosis. It is seen frequently in sheep and affects 
cattle and swine also. It is due to the presence of certain 
forms of strongyli; other varieties are seen in rabbits and 
cats. Sheep are affected with the Strongvlus filaria and 
rufeseens : cattle with the Strongvlus mierurus. especially 
young cattle, and swine with the Strongvlus paradoxus. 

The strongyli cause lesions in the lungs, and are liable 
to be mistaken for Tuberculosis. It must be remembered 
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/that this disease is rare in sheep (*2 to *3 per cent.), 
strongyli are filiform bodies with lobed tails occasionally. 
They live in the bronchi, and the female travels to the ter¬ 
minal alveoli, and there lays her eggs. These eggs may 
undergo development and set free larvae which may cause 
irritation in various parts of the lung, or the young may 
cause a localised inflammation. As a result of the irritation 
caused by the eggs or the larvae, Bronchitis or diffuse Pneu¬ 
monia may arise and, in addition, small nodules form and 
it is these nodules that are liable to be mistaken for true 
Tuberculosis. 

Structure of a Nodule .—In the centre one m iv see an egg 
containing an embryo, or a free embryo may be seen, or yet 
again, only a degenerated mass may exist. There is con¬ 
siderable small-celled infiltration of the alveolar walls and 
an accumulation of corpuscles in the alveoli involved. At 
a later stage, fibrous tissues form in the alveolar wall. In 
the neighbourhood of the worm itself, one may see degenera¬ 
tion simulating a fibrous capsule. Occasionally calcifica¬ 
tion occurs in the nodule. It is very rare to see a giant cell 
in these nodules. 

Mode of Spread .—All the year round numerous free 
embryos are found in the mucus in the air passages. In Eng¬ 
land they are specially numerous in March and September. 
They escape from the animal with the mucus and live on 
the moist ground for a very considerable time. They can 
resist drying for a long period. They are probably taken 
up in the food. Their life history is not accurately known 
and it is a matter for conjecture whether from the stomach 
they bore a way to the lungs, or whether, via the oesophagus, 
they creep to the larynx and thence to the lungs. The 
disease is not communicable to man. 

Appearance of the. Lungs :—The lung appears firmer than 
usual. The surface presents a blotched appearance. Some 
parts are brown-white, others are pink or pale-pink in colour. 
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Nodules of a yellowish white colour are seen on the surface 
and also in the substance of the lung ; they are of firm con¬ 
sistence and vary in size from a pin’s head to an ordinary 
marble. Only the very bad ones need be seized. 

Actinomycosis. 

Actinomycosis affects man, oxen, horse, sheep, pigs and 
dogs. It is most common in cattle. It is sometimes seen in 
sheep and pigs, occasionally in the horse and dog, and more 
rarely in man, resulting from direct injury from the spikes 
of barley and not from infected meat. 

In man and the pig, disease is characterised by chronic 
suppurative processes, which often extend to internal organs 
producing a chronic Pyaemia. In the ox and horse, it is 
characterised by abundant formation of granular tissue 
resulting in tumours, especially on the tongue in cattle. 

The disease i§ due to a parasite which grows in the form 
of little round masses about the size of a small pin’s head. 
When suppuration is present, they lie free in the pus and 
when suppuration is absent, they lie embedded in the 
granulating tissue. They may be transparent or jelly-like, 
opaque, or may appear as white, yellow, green or black 
according to age. 

When examined under a microscope, these small masses 
are seen to be composed of three elements : (1) comparatively 
thin filaments, often of great length, between which is a fine- 
granular substance ; (2) coccus-like bodies formed by seg¬ 
mentation of the filaments ; and (3) club-shaped bodies formed 
by a hyaline swelling of the sheath at the end of a filament. 

In the human being, it produces chronic inflammatory 
changes usually ending in suppuration, which spreads slowly ^ 
and is usually associated with an abundant growth of the 
organism in the filamentous form. Multiple foci of suppura¬ 
tion are seen at the spreading margin. 
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In cattle, the disease assumes more of a formative type, 
resulting in abundant growth of granular tissue, forming 
tumours more or less nodulated. It is rarely seen to a greater 
extent than 1 or 2 per 1,000 in England. It affects the tongue, 
lower jaw, lungs, tonsils, liver and intestines, etc. 

The tongue becomes large and very hard, due to a great 
accumulation of fibrous tissue under the mucous membrane, 
especially in the back and sides. The jaw becomes enlarged, 
bulged out and nodulated ; when cut across, dense bony 
tissue is seen with spaces containing soft purulent granula¬ 
tion tissue, occasionally a cavity filled with pus is found, 
or nodules with a mulberry-like spot in the centre. 

There is, as yet, no evidence that man is directly infected 
with the disease from animals, but nevertheless, any animal 
infected with Actinomycosis should be condemned as human 
food. This is the rule in most of the American States and 
in England. 

Botryomycosis or Dyscomyoossis. 


Botryomycosis or Dyscomycosis is a disease very rare 
in man, common in the horse, less so in cattle. It is a chronic 
disease resulting in the formation of large masses of fibrous 
tissue in various parts of the body. These masses enclose 
small purulent foci and may cause fistulous openings just as 
in Actinomycosis. On microscopical examination, instead 
of the typical Actinomycosis in small lobuli, one finds clumps 
of small cocci in rounded masses of from 50 to 100 m.m. in 
diameter, each mass being surrounded by a zone of hyaline 
matter, and containing small yellow granules. Each mass 
is held together by fibrous tissue. The disease is due to a 
coccus—the Botryomycosis Equi. Grown on potato, it 
produces a bright orange colour like the Staphylococcus 
pyogenes aureus, but differs in causing a smell of fresh straw¬ 
berries. There is no evidence that the flesh is capable of 
producing the disease in man, in whom the disease is very 
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rare. Cattle and the pig suffer but rarely. The sheep, goat, 
dog, rabbit, guinea-pig and mice may suffer possibly. In 
the horse, the skin, subcutaneous tissue and the fibrous tissue 
of the spermatic cord may be affected. In the ox, the udder 
and viscera are occasionally attacked. 

Anthrax. 

Anthrax is a disease which occasionally occurs epidemically 
among herbivora, especially oxen and sheep. The horse, 
deer and goat are less susceptible. Rabbits, guinea-pigs 
and mice are very susceptible. Pigs are sometimes attacked. 
The white rat, adult carnivora, birds and amphibia and 
Algerian sheep are not susceptible ; the brown rat is. The 
disease is readily contracted by man. Anthrax is a very 
common disease in India, Persia and Siberia. 


<§L 


It is due to a large non-motile, spore-bearing bacillus, which has a com¬ 
paratively low power of resistance, being unable to stand exposure to 00° 
for long. If kept dry at ordinary temperature, it dies ill a few days. It 
can grow without oxygen, but it grows much better with it. No spores 
are formed in the absence of free oxygon, and this fact has great; value in 
the question of the disposal of carcasses of animals dead from this disease. 
Though the organism itself has but low power of resistance, it is quite the 
reverse with the spores : if kept dry, they will live for a year or more. They 
resist boiling for five minutes and require a dry heat of 140 & for several 
hours to kill them. They will live in sewage, in the soil and in distilled 
water for several months. Spore-formation does not occur in the body 
of a dead animal owing to the absence of free oxygen. Both the bacilli 
and the contained sport's die speedily if kejjf within the intact carcass. 
This points to the urgent necessity of preventing the effusion of blood when 
disposing of a dead carcass. 


The disease manifests itself in various forms. The worst 
form is very sudden ; it is seen especially in, sheep and cattle, 
and, from its nature, is called fulminant or apoplectic. The 
animal has sudden loss of appetite, trembling movements, 
irregular movements, backwards or to one side, dyspnoea, 
cyanosis, convulsions, ejection of blood by the nose or with 
the urine and faeces ; death occurring in from a few minutes 
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to 4 or 5 hours. Another form is splenic fever or splenic 
apoplexy. This is especially virulent in oxen and sheep. 
The animal is excitable and restless, and its temperature 
rises 3° or 4°. The mucosae are congested, and in sheep 
this may show on the finer parts of the skin, e.g , inside the 
forearm or thigh. There may be tremors, erection of the 
hairs, dullness prostration, thirst, grinding of the teeth, 
colic, passage of mucus and blood per rectum, and discharge 
of blood from the nose. The blood is very dark and usually 
has a thick tarry appearance. Death usually supervenes, 
in sheep in 24 hours, and in cattle in from 2 to 5 days, arid in 
horses 1 to 6 days. In more prolonged cases, there is 
widespread oedema, extensive enlargement of lymphatic 
glands, and. in those about the neck especially, necrosis and 
ulceration may occur. This sub-acute form is seen more 
particularly in horses, which are less susceptible than cattle 
and sheep. 

Pout-mortem appearance in the Ox .—The spleen is very greatly enlarged* 
dark red in colour, very soft and friable. The liver is enlarged and congest¬ 
ed and shows signs of acute cloudy swelling. The kidneys and lungs are 
also congested. The heart shows cloudy swelling, and the intestines are 
congested aiui filled with a bloody fluid. The glands, especially the 
mediastinal, mesenteric and cervical, are much enlarged and surrounded 
with (edematous tissue ; the lymphatic vessels am also swollen and both 
the glands and vessels contain bacilli, as also do all the organs, especially 
the spleen. The flesh is darker than usual and is also often dropsical 
and bile-stained. Putrefaction of the carcass is often rapid. In the 
very rapidly fatal cases, the changes in the blood and tissues may be 
but little marked, and after removal of the eularged engorged spleen 
and infiltrated internal organs, the carcass is sometimes placed on the 
market and may pass unnoticed. In more prolonged eases, the changes 
mentioned above have occurred, and there is therefore more liability of 
detection. 

The flesh of an animal suffering from Anthrax, in whatever 
stage, should invariably be condemned. Great care must be 
exercised, in disposing of the carcass, to prevent any effusion 
of blood. The best method of disposal is by cremation of 
the entire carcass. 
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^Anthrax in the pig' is comparatively rare ; when it does 
occur, the body is livid and sodden and darker in colour, and 
the spleen and other organs are affected much as in the 
case of the ox. 


Emphysematous Anthrax. 



Synonyms .—*-Symptomatic Anthrax, black quarter, black 
leg, or quarter ill. An acute infectious disease characterised 
by hyperthermia, lameness, and a localised, hot-, painful 
swelling on the shoulder, quarter, leg, neck, trunk or else¬ 
where, tending to emphysema and gangrene, and, when 
incised, showing black extravasated blood, clotted or frothy. 
It is due to a rod-shaped microbe with rounded ends, round 
singly or imited in pairs or very short filaments, these 
microbes form spores even in the body of the affected animal. 
They are motile and anaerobic. 

Post-mortem appearance .— The carcass is liable to tie bloated with gas 
and a reddish, frothy fluid often escapes from the mouth, nose and anus. 
Gas is particularly abundant in the neighbourhood of the tumour, which 
.on being incised exposes a ma>s of extravasated blood and lymph exudate. 
The muscles beneath are of a dirty brown or black colour and readily break 
down under pressure of the finger. They are infiltrated with gas and 
crepitate on pressure, and in them the bacilli are present- in large numbers. 
The swelling may occur also in the tongue, pharynx, pleura, lungs, heart, 
mediastinum, pericardium and the peritoneum, etc. The liver and kidneys 
may be liyperaemic. The spleen is rarely enlarged. The disease is often 
speedily fatal. 

The carcass should be cremated without being cut in any 
way. The. meat is entirely unfit for human consumption. 


Rinderpest or Cattle Plague. 

Rinderpest is a contagious disease indigenous to the Asiatic 
steppes of Russia, India, Persia, China, Burma, Tibet and 
Ceylon. It has a period of incubation varying from 4 to 8 
days ; it runs a definite course and frequently terminates 
25 
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fatally. Though, bovines are by far the most susceptible, and 
it is by them that the disease is mainly propagated and in 
them that the mortality is greatest, infection may be com¬ 
municated to the sheep, goat, gazelle, deer, camel, giraffe* 
dromedary and buffalo. The horse, dog, rabbit-, bird and 
man are immune. The earliest symptom is an abrupt rise of 
temperature (104° F. to 108° F.) 5 usually reaching its maxi¬ 
mum on the third or fourth day, falling when other symp¬ 
toms are developed. In two days the rise of temperature 
is followed by white eruptions on the inner sides of the lips 
closely resembling thrush, and there is an alteration in the 
appearance of the mucous membrane of the vagina. The 
following clay the animal appears definitely ill and its appetite 
is less. After the fourth day the animal is seriously ill, 
drooping head, hanging ears, distressed look, rigors and 
twitchings of the superficial muscles, failing pulse, oppressed 
breathing, fetid breath, and discharge from mouth, nose 
and eyes. On the sixth day the pulse becomes feeble and 
thready and the limbs weak, the temperature begins to 
fall also, the belly becomes tender, and the preliminary 
constipation is followed by Diarrhoea with much rumbling. 
When the disease is fully established, the respirations are 
often characteristic, consisting of a sudden closure of the 
glottis, with an audible clicking sound in the course of an 
expiration and, after a perceptible interval of holding the 
breath, the expiration is resumed with or without an accom¬ 
panying moan. The secretion of milk is arrested, often 
in a sudden and complete manner. The animal grinds its 
teeth, arches its back, and draws its legs together. In the 
mouth, in some cases, small round nodules, seldom larger 
than a millet seed, are observed, through which a yellowish 
material may be seen. In a few hours the epithelium gives 
way leaving a small superficial ulcer, which however heals 
rapidly leaving no scar. The vaginal mucous membrane 
becomes of a deep dark-red colour. 
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mortei) appearance .—The mucous membrane of the mouth, larynx 
and pharynx, and of the fourth stomach and small intestine are marked 
with streaks and patches of red and the follicles are reddened. The terminal 
portion of the rectum is specially liable to marked congestion and blood 
extravasations with more or less desquamation and erosions. The spleen 
is normal, in strong contrast to that organ in Anthrax, in which disease 
similar lesions are found in the intestine, specially the rectum. The 
liver is usually rather pale and soft. The skin may be yellowish, red or 
dark with a genera] scurvy condition and eruptions of a rounded wart-like 
nature on the teat and uddor, The blood is at first but little altered, 
later, however, there is a marked increase of fibrin and a decrease of 
water; and before death it becomes black and incoagulable. In the 
advanced stages, the flesh is dark, has a disagreeable odour, and may 
crackle on pressure. 

The flesh .is considered unfi t for human consumption and 
should always be destroyed. 


Foot ani> Mouth Disease. 


Foot and Mouth Disease is an acute infectious disease of 
lower animals, especially ruminants, characterised by a 
slight fever and the eruption of vesicles or bullae on the 
skin and mucous membranes and most usually seen on the 
feet, mouth and teats. Sheep and pigs suffer less often. 
Man is susceptible, as are horses, dogs, cats and fowls, when 
they are inoculated or fed upon infected material, e.g., milk 
or other products. 

Symptoms .—The incubation period varies from 36 hours 
to 5 days, and occasionally longer. There is a rise of tem¬ 
perature (102° F.-103 0 F.), with shivering, dryness and heat 
of the muzzle, redness of the mucous membrane of the mouth 
and teats, and impaired appetite, tenderness of the feet and 
extension backward and shaking of the- hind feet in turn. 
On the second day, the eruption usually appears and the 
fever moderates and bullae may be found on the inside of 
the lips and cheeks or on the palate and tongue with, in many 
cases, a congested areola. These vesicles burst leaving a 
red sore covered with the remains of the vesicle, suppura- 
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tion may ensue and, if very severe, abscesses may form in 
the liver and lungs. On the teats the bulke appear about 
the same time, but they are usually smaller than the buccal 
bullae. On the feet eruption shows especially in the interdi¬ 
gital space and, if exposed to dirt, these ulcers may extend 
and result in the shedding of the hoof. 

The Board of Agriculture do not permit infected animals 
to be brought into public abbatoirs. If the disease is not 
very severe, the flesh may be passed for food, but the affected 
parts are nob to be used as food. 


Epizootic Pleuro-Pneumonia. 

Epizootic Pleuro-Pneumonia is an infectious, febrile disease 
occurring in cattle, characterised by a prolonged incubation 
period, an insidious onset, inflammation of the bronchi, 
lungs and pleura, and a profuse exudation into the interlo¬ 
bular connective tissue and chest, and a very extensive area 
of consolidation in the lungs. Several micro-organisms have 
been assigned as the cause of this disease. 

Post-mortem appearance .—If death has oecunrod early, the lesion# are 
essentially pulmonary, though the pleura and mediastinum may be impli* 
rated. The bronchial, mediastinal and prepectoral glands are enlarged. 
Later, the glands of the pharynx, mesentery and sub lumbar region and 
groin are enlarged and them is hvperaemia and congestion of the intestinal 
follicles and intermuscular tissue. The lungs show various stages of 
hepatization. The flesh is dark. 

Pleuro-Pneurnonia of cattle does not appear to be conveved 
to man. In Germany the flesh is allowed to be sold after 
it has been thoroughly well-cooked and left till perfectly 
cold. The lungs, however, are to be destroyed in every in¬ 
stance, In the early stages of the disease, the flesh appears 
to be normal in appearance, colour and consistence, later 
it becomes emaciated, discoloured and flabby. In England 
it is customary to condemn only those carcasses which 
show signs of the disease in the muscular tissue, and to pass 
the carcass if it presents no departure from natural conditions- 
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Glanders and Farcy. 


Glanders is of importance to the meat Inspector mainly 
because of the occasional substitution of liorse flesh for that 
of the ox. 

Glanders chiefly affects horses,, mules and asses. It is also 
seen in guinea-pigs and field mice, and iu carnivora such as 
dogs, cats, lions and tigers. It also affects man as the result 
of inoculation. Cattle, swine, the house and white mice are 
immune. 

In the horse one may see either Glanders proper, or Farcy 
which is a different manifestation of the same disease, or 
both may be seen together. The disease may be acute or 
chronic. The disease is characterised by a rise of tempera¬ 
ture and rigors. The septum nasi and adjacent parts are 
most affected. The mucous membrane of the nose be¬ 
comes congested, sometimes only oil one side, and later 
nodules form, which are at first firm and translucent and of 
a greyish appearance. They are accompanied by a profuse 
discharge. Later, the nodules soften in the centre and 
ultimately ulcerate ; several small nodules may coalesce to 
form one large ulcer with a raised margin. The septum is 
usually first affected and the turbinate bones may become 
so later. The lungs may show Broncho-Pneumonia and 
nodules. The Pneumonia may be more or less general 
and accompanied by intense hyperemia. The nodules 
exist in various parts, especially under the pleura ; they 
may be very small, but are generally larger than the tuber¬ 
cular nodule ; moreover, they are fewer in number, and do 
not show the same tendency to coalesce. There is marked 
hvperaemia around them. Microscopically, they are seen 
to consist of, in the centre, leucocytes, chiefly with much 
exudation of blood-stained fibrinous lymph in the alveoli, 
the walls of which are very congested. There are no giant 
cells. Later, the central part becomes granular and opaque, 
and around this is a zone of leucocytes and epitheloid cells 
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and perhaps a few giant cells. Associated with these lesions 
in Glanders proper, there is usually some inflammation of 
the glands in the neck, and mediastinum, and there may be 
grey or yellowish nodules in the spleen and liver and orchitis. 
Dyspnoea, difficult deglutition, Diarrhoea and emaciation 
are present usually. 

Farcy —or Glanders of the Skin—is less common in chronic 
Glanders than in acute. Small swellings, which are really 
localised abscesses, form : the usual site being the limbs, 
flanks, shoulders, breast and neck. The nodules are known 
as Farcy buds and they vary in size from a pea to a moderate 
walnut. They cause secondary inflammation of lymph- 
glands and vessels, forming Farcy pipes or cords. Infection 
occurs through an abrasion of the skin. The affected glands 
become larger and firm and may at a later stage suppurate 
and ulcerate. Secondary nodules may occur in the internal 
organs and on the nasal mucous membrane. Acute Glanders 
Js generally seen in asses, chronic in horses, and both forms 
in mules. 

The disease is due to the Glanders bacillus, which is a minute rod with 
rounded ends, straight or slightly curved. It is about the same length 
as the bacillus of Tuberculosis, but is slightly thicker. It is non-mobile> 
non-sporing and non-retentive of Gram’s stain. It is sometimes seen in 
short filaments. In the tissues it lies scattered irregularly among the 
cellular elements, mostly extra-eel hilar. It is sometimes seen in the 
leucocytes and connective tissue corpuscles. It is most abundant in acute 
bsions and may be difficult to find in chronic nodules. It is not killed at 
once by drying, but is ultimately. It is not easily killed by putrefaction 
and it offers but a feeble resistance to heat and antiseptics. Injected 
into the peritoneum of guinea-pigs, it is followed by a very rapid and 
semi-purulent affection of the tunica vaginalis in 3 to 4 days, and there 
are also nodules on the peritoneum. The diagnosis of Glanders is assisted 
by the inoculation of guinea-pigs and by the injection of mallein into the 
suspected animal. 

Mallein is prepared by growing Glanders bacilli oil glycerine 
bouillon, subsequently sterilising and filtering and adding 
a little carbolic acid (5 per cent.) to prevent decomposition. 

One c. c. is injected subcutaneously at the base of the horse’s 


Sheep-pox. 

The animaPs temperature should be taken before 
injection, and at 6, 10, 14 and IS hours after. In a Glandered 
animal, at the site of inoculation a painful local swelling 
forms, which is at its maximum size (5 inches) in 24 hours. 
The temperature rises 1 ‘5 to 2 degrees and is at its maximum 
in 8 to 16 hours. If the temperature never rises 1 i degrees, 
the reaction is doubtful. In negative animals, the tempera¬ 
ture may rise 1 degree and the swelling may reach 3 inches, 
but it subsides next day. 

Glanders and Farcy arc nob always acute forms of disease but may both 
be chronic. The disease is, howeve r, always infective. Indeed, the so- 
called “ Occult Glanders,” the only external manifestation being occasional 
slight nasal discharge, is infective. As Glanders is readily and directly 
communicated by the nasal discharges, characteristic nodules are soon 
produced probably in from a few days to a fortnight. I he intensit y of 
the disease is proportionate to the rapid formation and softening of the 
nodules. The human subject, like the horse, may Ik inoculated through 
wounds or scratches, or through the application of the nasal discharge of 
a Glandered animal to the mucous membrane of the nose or mouth. Acute 
Farcy in man runs a eery rapid course, the average period lining fiom 
two to three weeks, and perhaps one patient in ten may recover. 

At a temperature of 77 deg. Fah. the bacilli grow and develop outside 
the body, especially in such material as fodder, manure and stable refuse. 
However, a temperature of 131 deg. Fah. > ontinued for ten minutes is 
sufficient to destroy the bacilli. 

A stable which has been occupied by a Glandered horse may remain 
infective for some weeks. It may be efficiently disinfected by good washing 
with boiling water. A solution of carbolic acid (containing 4 per cent) 
applied to the nasal discharge will make it innocuous in a minute. 

The duties of the loca l authority as regards Glanders are to disseminate 
information about, it ; to see that all cases are duly reported and dealt 
with, so as to prevent the spread of the disease ; and to inspect, more 
efficiently than is usual, all knackers* yard and prevent the sale of (dan- 
dered carcasses. 

The experience of the siege oi Paris in 1870 does not tend to show that 
any ill-effects were experienced as the result of eating horses which had 
suffered from Glanders and Farcy. 

Sheep-pox. 

Sheep-pox is a contagious and infectious disease analog- 
ous to Small-pox and Cow-pox. It prevails among sheep 
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and goats and is characterised by early and marked hyper¬ 
thermia followed by the appearance, on the bare or merely 
hairy portion of the skin, of diffuse redness, a rounded papular 
eruption passing into vesicles, pustules, and scabs which 
ultimately fall off in 15 to 20 days. There are two main forms: 
(I) malignant, in which the sheep lose their eyes, the wool 
falls off, the skin cracks in a zigzag manner and the nostrils 
fill with a fetid discharge ; and (2) benign, in which a 
genuine blister forms, leaving pits on which the wool never 
grows again. 

Symptoms „—An initial fever followed later by red nodules, 
deeply bedded in the dermis and usually first seen on the 
inner aspect of the arm and thighs and the cheeks, lips and 
the undersurface of the tail and round the anus. The 
animal is usually dull and thirsty, and the eyes bloodshot. 
The papula develops into a flat vesicle which ultimately 
becomes turbid and, forming a crust, is cast off with the 
epidermis. 

The head is held low', the animal lies by itself in a corner 
with breathing quick and short, and a discharge from the 
nose. A secondary eruption may occur, but only papula* 
form. The duration is usually about three weeks but, in 
cold weather, it may reach four. 


Post-mortem appearance .—The body is swollen ami exhales a fetid odour. 
The eye and nose are closed by a dry discharge. The mucous membrane 
of the. mouth, nose, pharynx, rcsophagus. larynx, bronchi and of the rumen 
nre • >vered with lftTge nodules, and occasionally in the larynx there are 
Ulcers. The lymphatic glands in various parts are enlarged and the sub¬ 
cutaneous tissues are engorged with blood. The pleurae are often congested 
and there may be petechia?, exudation and discoloration. The flesh 
becomes soft and dropsical. 


The flesh should be condemned as unfit for human food. 
Except in the early stages, the flesh has a most disagreeable 
odour. In the later stages the flesh becomes soft, pale and 
dropsical. 
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Swine Erysipelas. 


Swine Erysipelas is a disease of swine, characterised by high 
fever, great prostration and muscular weakness and a violet 
hue of the visible mucosae and a red o t violet discoloration pi 
the skin in spots or patches, or even universally, and enlarged 
lymphatic glands and spleen. The disease is due to a bacillus 
which is found in $mall numbers only in the blood and vascular 
system, but in large numbers in the Lymphatic glands, spleen, 
kidneys and red marrow. The incubation period is about 
3 to 4 days. The animal shows signs of fever, the respira¬ 
tion and the heart are accelerated, the animal refuses to 
move ; at first there is costiveness, later Diarrhoea. Discol¬ 
oration of the skin appears early ; it may be red or violet, and 
is noticed round the root of the ears, neck, breast, the inside 
of the arms, and thighs, abdomen and perineum. The 
isolated spots may coalesce and form one large mass on the 
abdomen or the back. The mortality is very high. 

Post-mortem ctppectTcttice. — There are many extra vacations into <l>e 
akin, the lymyh -glands are enlarged and become dark-red or almost black 
in colour. The liver ahd spleen are congested, as are also the lungs 
and kidneys. Rigor mortis is lessened and, if the disease has been 
->f long duration, there is emaciation and Dropsy. 

Hoc Cholera. 

Hog Cholera is a contagious disease of swine, of an acute or 
subacute form, characterised by fever, congestion, exudation, 
ecchvmosis and necrotic ulceration of the intestinal mucous 
membrane and of the stomach, and by a profuse Diarrhoea, 
enlargement of the lymphatic glands with congestion and blood 
extravasations, by effaceable blotches and ineffaceable 
petechia? of the skin, snout and visible mucosae, with a ten¬ 
dency to necrotic changes, and less frequently by pulmonary 
congestion and degeneration and by a high mortality. The 
disease is due to an actively motile bacillus, mostly occurring 
in pail's. 
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Post-mortem appearance . — The spleen is found enlarged, 
soft and dark. 


There is no evidence that the flesh of sw ine suffering from 
Hog Cholera causes illness in man. In Germany., the sound 
flesh of animals infected may be sold, with a declaration as 
to its nature, after thorough cooking. The infected parts 
must be burned or buried. In England, the disease is con¬ 
sidered one which renders the flesh unfit for food. 

Coccidiosis. 

Coccidiosis is a disease met with in rabbits, sheep and 
cattle. It is very occasionally seen in man. It is caused by 
sporosperms. On examination, the liver of the affected rab¬ 
bit is seen to be studded with nodules which may approach 
1 inch in diameter. A common form is the Coccidium 
Oviforme. It is to be found in the bile ducts, or enclosed in 
the epithelial cells thereof. If a nodule he opened, clear, 
ovoid bodies with a capsule of high refraction giving a double 
contour will be seen. The faeces of affected animals contain 
these bodies. Somewhat similar forms may be seen in dogs? 
calves, sheep and birds. Development takes place in the 
epithelial cells of the liver and bowel. 

In so far as suitability for human food is concerned, it is 
sufficient that the liver and intestines be destroyed. 

Mali on ant (Edema. 

Malignant (Edema is an acute disease of domestic and wild 
animals, characterised by a painful and often crepitating 
swelling in the vicinity of the affected part. The tissues 
become swollen and, in the case of an open wound, there 
are a profuse discharge of a yellow, watery or serous aspect, 
and bubbles of gas possessing a fetid odour. 

The flesh should be destroyed. 


Parasitic Diseases of Animals. 
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Rabies. 

Rabies may attack dogs, wolves, foxes, jackals, cats, lions, 
tigers, pigs, horses, cattle, sheep, goats, deer, rats, mice, 
chickens and pigeons. 

The flesh of edible animals should be destroyed. 

Acute Rheumatism or Joint III. 

The animal is lame, or may even be unable to rise. The 
affected joints contain a clear fluid which may, however, 
become purulent, and abscesses may form in the neighbour¬ 
hood of the joint. When the disease is severe, the flesh be¬ 
comes dropsical, in which case it becomes unfit for human 
consumption. 

Parasitic Diseases of Animals. 


There are 3 main types concerned : the Trematodes, Ces- 
todes and Nematodes. 


Trematodes 

(flukes). 

Cestodes 
(tapeworms.) 

Nematodes 
(round worms). 

1. Short, flat worms. 

1. Long flat worms. 

1. Long and cylin¬ 
drical. 

2. Alimentary canal pre¬ 
sent. 

2. No alimentary 
canal. 

2. Canal present. 

3. Nearly all are her¬ 
maphrodite (Bil - 
harzia, not so.) 

3. H e rmaph rodi te. 

3. Sexes separate. 

4. Skin ehitinous. 

, 1 

4. Skin cellular, 

5. Adult worm inhabits 

the alimentary 

canal. 

4. Skin ehitinous. 


It is possible to refer only to a few of the more common 
worms which are found in animals and which in turn affect 
man. Those mentioned are more or less typical of their 












MiNisr/j^ 



class, and are mentioned as such and not necessarily because 
they are found in India. 

Fasciola Hepatica (The Liver Fluke). 

This worm belongs to the order of Trematoda. 

Its geographical distribution is cosmopolitan. 

Its hosts are man, cattle, sheep, swine, and sometimes, 
the house and rabbit. 

It is very common in the bile ducts and liver of sheep, 
less so in cattle. 

Its habitat is the liver and bile ducts. 

The Distoma Hepatica are fiat, conical worms, always 
longer than broad. At the anterior end is situated the 
mouth surrounded by a sucker. A second sucker is situated 
in the median ventral line. The surface of the flukes is 
generally more or less covered with minute spines. 

The digestive tract consists of the mouth and pharynx, 
below which is a circular muscle which cuts off the oeso¬ 
phagus from it. Near the ventral sucker, the oesophagus 
divides into two blind sacks which run parallel to the sides 
and give off branches which again divide. A few short bran¬ 
ches are given off internally. None have an external open¬ 
ing. A central canal runs from the junction of the upper 
and middle third to the posterior end of the worm, terminat¬ 
ing in the foramen caudale. At the anterior end, it has three 
branches, one medial and two lateral ; the main trunk gives 
off branches which subdivide. 

Genital organs .—The worm is hermaphrodite. The genital 
pore is in the medium line, just above the ventral sucker. 
The penis is in a pouch which also encloses the receptaculum 
seminalis into which run the vasa deferentia from the testes 
which are two in number. The female organ comprises 
the vaginal orifice which is very small and is situated in the 
genital pore near the penis. The uterus is much coiled and 
lies just above the testes. 
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Fasciola Hefatica (The Liver Fluke). 


xtf?^0ijife-history. 


. This is very complex, for the adult parasite, instead of 
producing young similar to itself and capable of developing into adults 
in cattle, produces eggs which develop into organisms totally different 
to the adult form, living a parasitic life in other animals. The ova are oval 
in shape and about * 14 man. by • 11 main in size. They are ciliated and 
have an operculum and contain an embryo. The eggs escape from the 
uterus of the adult and are carried to the intestine of the host with the 
bile, and then pass out with the faecal matter. Many of them become 
dried and undergo no further development, but others are dropped in the 
water of marshes or into damp soil. After a longer or shorter time, a ciliated 
embryo is developed ; the time varying with the temperature : at 20° 
to 26° (0.) it takes 10 days to 3 weeks, at 10° (C.) 2 to 3 months. As long 
as the eggs remain in the dark, the miracidium will not escape from the 
egg When, however, the free, swimming, ciliated miracidium does escape, 
it swims in the water and seeking out certain varieties of snails, attacks 
them and, seeking the liver there, develops into a sporocyst which grows 
slowly at first and then more rapidly. When they are about two or three 
weeks old. redkn escape from them and in the liver of the snail increase 
ih size. The redia has a mouth, pharynx and a blind intestinal canal. 


The redia, as well as the sporocyst,may be looked upon as a female organ 
and in its body cavity are found a number ot germ cells which develop 
into cercariae, which resemble the adult in having suckers and an alimen¬ 
tary canal ; but they have no genital organs. They have a large tail. 
When developed, they leave the body of the sporoeyjst or redia and the 
snail, and swim about in the water. After a time they attach themselves 
to blades ol grass, etc., and lose their tail. They now remain quiescent 
until they are swallowed by some other animal, when, via the gall-ducts or 
possibly the portal veins, they reach the liver where they develop into 
the. adult hermaphrodite. This curious development lasts about 10 to 12 
weeks, and there is a constant potential increase in the number of indivi¬ 
duals ; for the sporoeyst may give rise to 5 to 8 redia and each redia to 
12 to 20 cercarke and each adult to from 37,000 to 45,000 eggs. This 
fertility is necessary because the life-history is complicated, and compara¬ 
tively small chance exists for any one egg to complete its life-history. 
.Vs a general rule, it can lie said that the disease is found usually «>n the 
lowlands, marshes, valleys, etc. 


If the disease be not widespread, only the liver of the sheep 
need be destroyed. 

If there is marked anaemia, cachexia, general weakness 
and bile discoloration of the tissues, the flesli should not be 
placed on the market. 

In the sheep the worm is easily demonstrated by pressing 
on the bile ducts. 
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Cestodes or Tapeworms. 

The more important cestodes. as far as meat inspection is 
concerned, are four in number, viz :— 

(1) Taenia Mediocanellata (Synonym, Taenia Saginata), 

(2) Tmnia Solium, 

(3) Taenia Echinococcus, and* 

(4) Bothriocephalus Latus. 

The cestodes are long, ribbon-like worms. They exist 
in different forms in the alternate hosts. The adult tape¬ 
worm inhabits the intestinal canal. 

TiENiA Mediocanellata (Cestode.)] 

The Tenia mediocanellata ( Vel. Saginata) is the commonest 
found in England. It is distributed over the whole world, 
being found in Europe, Asia, Africa, America and Australia. 
Its chief host is man and its intermediate host is the ox. 

Description of the adult worm found in man .—This tape¬ 
worm can approach 2f5 feet in length. The whole body of the 
tapeworm (the strobila) consists of a head and neck (the 
scolex) and a series of segments (the proglottides). 

The head i,s somewhat square-shaped, about Jth of an inch 
in size, and is provided with four suckers. There are no hook- 
lets and no rostellum. There is much pigmentation, however. 
Growing out from the posterior end of the head is the thin 
neck which merges into the segments or proglottides. Each 
proglottis is hermaphrodite. The male organs comprise 
testes and vasa deferentia. The female organs comprise 


ovary, uterus and vagina. The uterus is composed of two 
main branches and a large number of ramifying lateral bran¬ 
ches, which are so numerous and closely packed as to appear 
parallel. They number 20 to 30. The genital pore is some¬ 
times alternate but may vary greatly. 

The proglottis has a narrow anterior part and a broader 
posterior. In all there are a vascular apparatus and sexual 
organs. 
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^The ova are impregnated in the uterus and. after a lapse 
of time, pass down to the vagina. 

The Taenia mediocanellata produces about 1,200 segments 
and from about the 600th each segment is sexually mature. 


Life-History ,—Starting With the adult tapeworm in the intestine of men, 
the egg escapes from the uterus of the worm and passes out with the ex¬ 
creta, or segments containing eggs may break loose and pass out. In either 
case, the eggs become scattered upon the ground or in water and reach 
cattle by their food or drink. Upon arriving in the stomach of the ox. the 
egg shells are destroyed. The embryo then bores its way through the 
intestine wails with the aid of six minute hooks with which it is provided 
and wanders to the muscles where it rests, or if it bores its way into a vessel* 
it may be carried by the blood to any organ in the body. When it comes 
to rest, it loses its hooks and increases in size, developing into a Small 
round bladder worm. The head of a future tapeworm is then developed 
in an invagination of the cyst wall, and the complete organism thus formed 
is known as a cystieercus or bladder worm. The total time taken is about 
7 to 18 weeks. 


The Cysticercus bovis has been found in the skeletal 
muscles, heart, the adipose tissue round the kidney, sub* 
peritoneal connective tissue, lymphatic glands, brain, lungs 
and liver. 

It lies between the muscular fibres. 

It is not known in the human subject. It is white or grey 
in colour and has a small yellowish spot on it due to its in- 
vaginated head. The bladder contains but little liquid > 
and has only one scolex. 

These bladder worms are specially seen in the jaw, muscles, 
diaphragm, tongue and shoulder. The breast, eyelids and 
heart are also frequently affected. 

The only parasites likely to be confused with the cysti¬ 
cercus are (1) the Cysticercus tenvicollis which, however, 
has 28 to 40 booklets and, moreover, is found under the 
serous membranes of the body cavity and not in muscles, 
and (2) the Taenia echinococcus in which either the head is 
absent, or there are numerous armed heads in broad capsules, 
the cuticle is thick and laminated and its form is round, where- 
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as in the Cysticercus bovis the form is oval, the cuticle thin 
and there is an unarmed single head. 
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Taenia Solium (Cestode). 


The Taenia solium is very common in Ireland and Ger¬ 
many. The adult stage is seen in man, and the larval (the 
Cysticercus cellulose) in the pig. 

The adult worm as found in man .—The head is smaller 
than that of the Taenia mediocanellata, measuring about 
k inch. It has four suckers and a rostellum, at the base of 
which are two rows of hooldets numbering about 20 and 
rarely exceeding 30. It is smaller than the Taenia media 
and but seldom reaches more than 15 feet in length. The 
proglottides resemble those of the Taenia media in shape, but 
are smaller. The genital pore is lateral and alternates regu¬ 
larly. The uterus is less branched, having about seven 
to ten only. There are about 850 segments, each being sexu¬ 
ally mature after the 450th, 

Life-history .—The life-history is exactly the same as in the Taenia medio.. 
camel lata, except that the pig, and not the ox, is the intermediate host 
and that this bladder worm is occasionally found in man. 11 ;.s rare to 
find more than one T, mediocanellata in the seme patient, but several 
cases are on record of two or more T. solia being found. The pork Madder 
worm is larger than the beef, reaching a maximum of half an inch. It 
is usually found in the muscles of the tongue, neck, shoulder and in the 
liver and kidneys, abdomen, jaw, in ter-costa Is, diaphragm, pectorals 
and the adductors of the hind legs. The parasite in the pig which is most 
likelv to be confused with the Cysticercus celloe is the Cysticercus term- 
collis, which is not transmissible to man. It is larger and has more hooks 
(28 to 40) and is found under the serous membranes of the body cavities 
and not in muscles. 

Both measly beef and measly pork should be condemned. 

Taenia Echinococcus (Cestode). 

The Tfenia echinococcus is perhaps the most important 
parasite in meat inspection. 

Its parasitic life is spent in any organ, but more parti- 
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the lungs and liver of man, cattle and sheep. The 
adult stage is seen in dogs, but not in man ; when eaten by 
dogs the hydatid developes into an adult tapeworm. It is 
also seen in the dingo, jackal and wolf. 

The disease in man caused by the larval stage of this worm 
is knowm as Hydatid Disease. 

The disease is very common in Ireland, India and Aust¬ 
ralia ; it is also seen in England. 

Description of. the adult worm— The head is much smaller 
than that of the two preceding worms. It is about inch. 
There is a rostellum and also a double row of hooklets of 
two different sizes. In all, the hooklets number about 30 
or 40. There are also four suckers. 

Proglottides — There are four segments only, of which the 
4th alone is mature. 

The worm is about | inch long and the structure is but 
ill-defined. The uterus is central and presents a rosette 
a PP earance * The genital pore is laterally placed. 

Life-history .—Starting with the adult worm in the small intestine of the 
dog, wolf or jackal, the eggs are soath'red on the ground and are swallowed 
by the intermediate hosts (man, cattle, sheep, swine) in water, or food* 
Upon arriving in the stomach, the six-hooked embryo escapes from the 
egg shell and wanders, or is carried, to various organs of the body, e.g. y 
liver, lungs, ovaries, bones or skull, where, losing its hooks, it develops 
tirst into an acephalocyst, which may develop further. Any heads formed 
upon being swallowed by a dog, wolf or jackal then develop once more 
jnto an adult worm. 

The cyst after a short time is seen to be composed oi two layers: (1) 
a striated chitinous external layer, and (2) a parenchymatous layer of two 
parts, a superficial granular and a deeper cellular containing a Avater vascu¬ 
lar system and muscular fibres. 

Soon this inner parenchymatous layer becomes vesieulated ami very 
granular here and there, a small cavity forms in which developes a scolex 
with a row of hooklets and four suckers. This may occur at several places. 
These daughter cysts separate and go into the body of the main cyst. If 
any of these scolices are eaten by the dog, etc., they develop into an 
adult tapeworm. 

Sometimes a cyst remains single, and at other times it produces a large 
number of daughter cysts (seen commonly in man). Sometimes the daugh¬ 
ter cysts are contained in fissures in the outer layers, finally becoming free 
26 
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outside (seen in tattle—Echinococcus veterinorum). Sometimes many 
cysts appear which are not connected together, called Echinococcus mul¬ 
ti locular; lastly, occasionally in the liver, lungs and peritoneum of cattle 
a large cyst is found without any head or booklets in it. It is then recog¬ 
nised as a hydatid by the fact— 

(1) that the fluid has no albumen in it ; 

(2) that the fluid has a low specific gravity ; 

(3) of the presence of the chitinous external layer. 

This variety of cyst is known as an aeephaloeyst. 

It must be remembered that the daughter cysts may give 
rise to grand-daughter ones. 

Organs infected with the Echinococcus should be most 
carefully destroyed, so as to prevent dogs, etc., eating them. 

In a country where the disease is prevalent, the companion¬ 
ship between man and clog should not be too intimate. 

Under no circumstances should any dog ever be allowed 
into a slaughter-house. 

All stray and ownerless dogs should be destroyed. This 
is a most important point in the prevention of the spread of 
this disease, and should never be neglected. 

Bothrioce phalus Latus (Cestode). 

Bothriocephaltis Latus is seen frequently in Russia, Sweden ? 
Switzerland and Japan. It is rare in England, It is a very 
large w r orm and may attain 25 feet in length ; it is reddish- 
grey in colour. 

The adult life is passed in the intestine of man, the dog 
and the cat. 

Its intermediate host is the common pike, the ling, the 
perch, and several members of the genus salmo. 

Description oj the adult worm as found in man. —The head 
js long and narrow’. There are no booklets, no rostellum 
and no suckers, but in place of the latter are two lateral 
slits or grooves like suckers. 

The proglottides number about 4,000 and are sexually 
mature from about the 600th. They are short and broad. 
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The genital pore is central and the uterus is roset te-shaped. 


The cystic stage is not fully known. The larvae which 
escape from the operculated eggs are ciliated and swim in 
1 he water for a long time, until eaten by certain fish (pike, 
perch, etc.), when the cilia and 6 booklets are lost. It is 
subsequently conveyed to man in his food. 

The Gid Bladder Worm (Cosnubus Cerebealis) 
(Cestope). 

The larval stage is passed in sheep, calves and goats, and 
the adult stage in dogs and wolves. (Tcenia Ccenurm). 

Life-hutory .—Starting with the adult warm in the intestine of the dog, 
the eggs are scattered on the ground and, living 3 or 4 weeks in a moist 
place, arc taken up by sheep or calves along with their food or water. 

On becoming free in the intestine, the embryo bores its way through the 
internal wall and reaches the brain or spinal cord, probably aided in its 
wandering by the blood current. Arriving in the brain, the young worm 
loses its hooks and developes into a cyst, which preserves for some time 
the power of locomotion, and burrows small canals in the nervous tissue- 
In 14 to 19 days after infection, small cysts are found in the brain sub¬ 
stance and similar structures are sometimes found in the muscles, 
especially of older animals. Those in the muscles generally atrophy and 
those in the brain develop causing the symptoms of Gid or Staggers. 

When found in the sheep, the parasite should be destroy¬ 
ed by heat so as to prevent infection of dogs. In dogs the 
Taenia Coenurus developes in 3 to 8 weeks. 

Trich i nos is ( Ne mat ode ) . 

The disease is due to the presence of the Trichina spiralis. 
This parasite is found affecting man almost throughout the 
world, especially where much pork is consumed, and when 
insufficiently cooked. The natural host would appear to be 
the rats and the disease is kept up bv the habit they have 
of eating their dead. Pigs eat rats and perhaps portions of 
other infected pigs, and finally man eats the pig. The Trichina 
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spiralis in its adult stage lives in the small intestine. Its larval 
stage is passed in the muscles. It is communicated to man 
by eating the flesh of pigs and the disease Trichinosis is due 
to the emigration of the embryo. Trichinae, present in the 
flesh of the pig, if encapsulated, may be seen with the naked 
eye as small round white specks, but often a microscope 
is necessary. To prepare a section, take a thin slice of flesh, 
place it in some liquor potassse (1 in 9) and let it stand for 
a few minutes till the muscle becomes clear. The white 
specks stand out clear and the worm can be seen coiled up 
inside. If the capsule is too dense to allow the worm to be 
seen, add a drop or two of acetic acid. The cysts lie with 
their long axes parallel to the muscle fibres. The larvae 
in the muscle are about * 6 to 1 m.m. in size; they lie coiled 
up in an ova! capsule, which is at first translucent but later 
opaque and perhaps calcified. At either end of the capsule 
are small fat globules. When the diseased flesh is eaten by 
man, pig or rat, the capsule is dissolved and the embryo is 
set free. The larvae develop in the intestine and become 
sexually mature in about 2| days, and the female, after im¬ 
pregnation, produces about 1,000 eggs. In about one week 
these eggs set free small worms, and the male and female 
adult worms disappear. The adult male measures about 1 ‘ 2 
to 1*5 m.m. and the adult female about 1 • 5 to 2*0 m.m. As 
soon as born, the embryo trichina leaves the intestine and 
(via the peritoneum and connective tissues) in all directions 
penetrates to and lodges in the muscles, especially in the 
diaphragm and tongue muscles near their tendons. From 
the time of ingestion of the food to the lodgement of the 
worms in the muscles, about two weeks elapse. Sometimes 2, 
3 or 4 worms may be seen in one capsule. In 3 or 4 weeks 
these larval worms become fixed in their final position in 
the muscles and do not undergo any further development. 
The capsule gradually becomes thicker and may become 
calcified ; in man this may occur in about 4 to 6 months, 
but in the pig, it may be delayed for many years. Once 
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Tudged in the muscles, the larvae may live for an indefinite 
""number of years. Experimentally, one can infect guinea 
pigs, rabbits and cats and, with difficulty, dogs. In the pig 
trichinae, like the cysticercus, cause few, if any, symptoms. 
The animal may appear quite healthy and well nourished. 

Mode of Infection .—The disease is conveyed by the 
ingestion of imperfectly cooked pork. If all parts of the joint 
are thoroughly cooked, the danger is perhaps remote. Salting 
and smoking are quite insufficient to afford protection. 

Symptoms, etc., produced in man .—A few days after eating 
infected pork, there is pain in the abdomen, loss of appetite, 
vomiting, and sometimes Diarrhoea ; the latter is by no 
means always constant, but it may be very severe. In ad¬ 
dition there may be general debility and pains in various 
parts of the body. Between the seventh and tenth day, but 
sometimes not till the fourteenth, chills may occur, but not 
commonly. There is generally fever, sometimes of an 
intermittent type and sometimes of a remittent type, pain 
on pressure and movement of muscles, accompanied by 
swelling of the same and if the muscles of the jaws and of 
the larynx and pharynx are involved, there is some difficulty 
in mastication, deglutition and respiration. In severe cases, 
the involvement of the diaphragm and intercostal mus¬ 
cles causes Dyspnoea which may prove fatal. (Edema, 
may occur often early in the face and later in the extre¬ 
mities when the stiffness and swelling of the muscles are at 
their height. There may he profuse sweating tingling and 
itching, and occasionally Urticaria has been seen. The 
general nutrition is impaired and' there is emaciation arid 
Anaemia. The patella reflex is absent. The sufferer is 
usually conscious except in very severe cases when there 
is delirium, dry tongue and tremors as in Enteric Fever, 
Bronchitis, Pleurisy and Pneumonia may supervene and prove 
fatal. The prognosis is variable, the mortality ranging from 
2 to 30 per cent. In mild cases, recovery occurs in from 
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10 to 14 days. In the more severe cases, it occurs in from 0 
to 8 weeks. The prognosis is more favourable in children, 
and when early Diarrhoea and moderately severe gastro¬ 
intestinal disturbance are manifested. Constipation is 
unfavourable. The most important diagnostic points are 
the pains and swellings in the muscles the presence of oedema 
and the shortness of breath. 

In the pig the capsules are specially to be seen in the tongue 
diaphragm and intercostal muscles. 

Trichinosed flesh should invariably be condemned. 


Preservation of Food. 


The usual methods are by cold, drying, salting, smoking, 
heat and exclusion of air by tinning, and by the use of chemi¬ 
cal substances. 


Preservation jay Cold. 


This can be done in two ways, either (1) by freezing the 
flesh and keeping it so; or (2) bv keeping it in a chamber 
the temperature of which is at or just below freezing point. 

Frozen meat is often very tender and of excellent quality, 
though sometimes it is lacking in flavour. The juice is less 
abundant and less red in colour than that from fresh meat/ 
and, according to Mai jean, the corpuscles in the juice of the 
former are more or less distorted in form and decolorised* 
Bacteria in general offer great resistance to cold, which, 
while not killing them, prevents their development; this 
at any rate is more particularly the case in regard to the 
putrefactive bacteria. The flesh has a uniform pink appear¬ 
ance. The fat is of n dead white colour. Refrigerated 
meat can be recognised by the fact that the fat is pinkish 
in colour, while the outside of the meat presents a dead white 
colour. When frozen meat thaws, there is much oozing of 
fluid, the flesh has a parboiled appearance and the fat has a 


minis 



Preservation by Drying. 


407 


lid white colour. It is important, especially if the piece is 
a large one, to ascertain the condition of the interior, as the 
outside may be apparently all right and yet the interior be 
decomposed. This can be done by inserting a knife or thick 
skewer and, on withdrawal thereof, noting the presence or 
absence of any offensive smell. This should be done especi¬ 
ally in the neighbourhood of joints and bones, as putrefaction 
sets in early there. 

On removing the cloth, in which refrigerated meat is wrap¬ 
ped, a disagreeable smell may be noticed. The meat should 
not be too hastily condemned on this account, as the smell 
may be due to the wrapper and not to any deeper-seated 
trouble. Klein has recently published a report on the nature 
of the black spots occasionally seen on chilled beef. It 
appears that the meat shipped to England from the Argen¬ 
tine occasionally developes circular black spots which may 
be in groups or isolated. On the lower or thin parts they 
are seen in the fascia, and on the thick parts in the fatty 
portions and in the fat belonging to the inner surfaces of 
the flanks. According to Klein, they are due to a mycelium 
of a fungus of the nature of an oidium, which lie has proposed 
to call Oidium Carnis. It forms oval gonidia either by short 
lateral branches of the free hyphae or along and at the ends 
of the superficial threads in the fatty tissues. The oval 
gonidia are capable of multiplying in the manner of yeast 
cells. He is of opinion that the material of the black spots 
is harmless to the animal body, a view which is confirmed 
by direct experiment ; further, that the presence of the 
mycelium does not in any way alter the normal character 
of the tissue elements themselves, either those among which 
the mycelium is situated or those beyond its extension. 


Preservation by Drying. 

Flesh can be dried either by the sun or by artificial heat. 
When so treated, much water is lost and consequently the 
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flesh does not offer much inducement to bacteria to flourish. 
If kept dry, such meat will last a long time. 
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Preservation by Saxting. 


Brine is usually composed of saltpetre 1 part to salt 32 
parts and sugar 2 parts. This latter is added in order to 
hinder putrefaction. 

The salt acts by removing water from the flesh and also 
as a faint antiseptic. As it frequently causes discoloration, 
potassium nitrate (saltpetre) is added. Care should be taken 
not to add too much, as evidence exists to show that salt¬ 
petre has the power of inducing irritation and inflammation 
of the mucous membrane of the intestine. The nutritive 
value of flesh when salted is Very much lessened. One 
must examine the meat very carefully to see if any has gone 
bad, which occurrence would be indicated by the meat being 
paler than usual, with green patches here and there, and 
the presence of an unpleasant smell. Streptococci and the 
Tubercle bacillus can retain their virulence for months in 
salted flesh, so also the spores of Anthrax bacilli. Cystieerci, 
etc., are not killed hv salting. 

The brine is sometimes poisonous, due apparently to the 
products of the decomposition of animal substances which 
have passed into it. This occurs in cases where the brine has 
been used for several relays of meat. 

Instead of curing meat by placing it in brine, the same 
object can be effected by what is known as dry salting. In 
this the flesh is treated by repeated applications of salt and 
saltpetre to the external surface. Klein has recently dis¬ 
cussed the nature and cause of taint in miscured hams. The 
hams examined were dry-cured only, no other method of 
salting, injection or pickling in fluid being used. The hams 
had a distinctly putrid smell, the muscles were more or less 
discoloured, in the slightly tainted part the characteristic 
red tint of well-cured muscle had given way to a pale or 
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ll’ty grey tint, while in the strongly tainted parts the colour 
was dirty grey to green and, moreover, the muscle tissue 
was swollen and soft like jelly. On microscopical examin¬ 
ation, small linear clumps of tyrosin crystals were found, 
many being seen near blood vessels. The muscle fibres 
lose their transverse striation, swell and break down and 
contain numerous empty spaces (gas bubbles). These 
all indicate putrid decomposition of the proteid constituents 
of the muscle. The reaction is alkaline to litmus. In all 
cases, the decomposition is most pronounced at and around 
the knee. The taint starts here and gradually progresses 
towards the femoral and gluteal regions. In badly miscured 
hams, the condyles of the femur, patella, condyles of the 
tibia, crucial ligaments, semilunar cartilages, connective 
tissues, tendons and muscles adjoining the capsule are green 
and very putrid to the smell. The essential cause in all 
hams examined was ore and the same species of cylindrical 
microbe, found in great numbers in the tainted part and 
proportionate in number to the degree of taint. All the 
affected parts contain the organisms. The free surface 
of all parts within the articulation are covered with a siimy 
moist film which, when examined under a microscope, is seen 
to be composed of a continuous mass of the microbe which 
has been named the Bacillus Fend am:. 


Preservation by Smoking, 


This method acts mainly by reason of its drying effect 
and to a lesser extent on account of the antiseptic action 
of some of the constituents of the smoke. It does not kill 
many of the bacteria but retards their development. Subse¬ 
quent to smoking, certain articles now appear to be subjected 
to an artificial colouring process. Smoked haddock and 
catfish are dipped in a dye, not annatto, but one of the coal 
tar derivatives, somewhat of the methyl orange type largely 
used in colouring sweetmeats and imitation Demerara sugar. 
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While Buell may not be actually poisonous, there are grave 
objections to the use of such dyes when other and innocuous 
materials are at the disposal of the manufacturers, 
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Preservation bv Heat. 


Steam is used to sterilise the article, which is then placed 
in tins or in glass or earthenware jars. 

Poisoning, as the result of eating tinned foods, may arise 
from (1) decomposition of the flesh owing to imperfect steri¬ 
lisation or from incomplete sealing of the tin ; (2) the flesh 
having been poisonous originally, as is sometimes seen in 
fresh flesh from exhausted animals and in certain fish ; or 
(3) metal having been dissolved from the can or from the 
lead used to seal it. 

The most dangerous tinned foods are those containing 
much moisture, e.g., milk, salmon, lobster and mixtures 
of meat and vegetables. The simpler the preparation, the 
better it stands the climate. Beveridge states that in warm. 
climates no tinned meat stored in the open, exposed to vary¬ 
ing temperatures and the sun and rain, should be kept for 
more than one year. 

Metal is more likely to be taken up by the acid food stuffs 
e.g., jams, fruits and vegetables. On opening certain tins, 
e.g t> of marmalade, rhubarb, tomato soup, etc., a blacken¬ 
ed appearance may be noticed ; this is due to the action of 
the vegetable acids on the tin plating : if only slight, and there 
be no fermentative changes present, it may be neglected. 

A tin, the contents of which are sound, usually has slightly 
concave ends, owing to the partial vacuum caused during 
sterilisation. The jelly surrounding the flesh should be solid ; 
if it is found in a liquid state, it indicates that decomposition 
has probably occurred. 

Dented tins may be passed, if they are intended for early 
consumption ; otherwise, if kept too long, they are apt to 
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rust and perforate and so prepare the wav for th decompose 
tion of the contents. 

Bulged or blown tins can be tested by puncture under 
water. If necessary the tins may first be boiled for an hour, 
which act causes the ends to bulge and, if the contents aie 
unsound, the convexity due to the contained gases is marked. 

Re-soldering of the tins should be most carefully looked 
for, as this is suspicious of blown tins having been tapped 
and. resealed. The presence of moulds is sufficient to con¬ 
demn the contents, because, even if not definitely harmful 
in themselves, they indicate faulty sterilisation and, more¬ 
over, they impart an unpleasant taste to the contents, and 
may cause Diarrhoea in the consumer. 

Metallic Contamination. 

All kinds of tinned foods are liable to this ; the amount 
depending on the length of time in the tin. Lead, if present, 
is generally there as the result of careless soldering. Copi er 
may be present owing to the preparation of the article 
in vessels of that metal, or it may have been present in 
the food itself originally, e.g. y in certain shell fish, but 
more frequently it is present, due to the introduction of 
salts of copper for the purpose of preserving the 
green colour of vegetables, e.q., peas, spinach, asparagus, etc. 
Dr. Buchanan and Dr. Schryver, in a report to the Local 
Government Board on ” The presence of tin in certain canned 
foods,” submitted in December 1908, make the following 
statements :—“ Practically all foods canned in the ordinary 

way become to some extent contaminated by tin. The metal 

is taken up to a greater extent by meat extracts and essences 
than by other meat foods, due to the acidity present in these 
preparations. Certain canned fruits and vegetables, e.g. y 
peaches, cherries, apricots, pineapples, tomatoes, asparagus 
and also canned soups, €.g. f tomato soup, are specially 
liable to take up tin. The tin may penetrate into the sub- 
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" stance of solid foods and, in the case of tinned foods which 
are of both liquid and solid portions, the metal after solu- 
tion in the liquid portion of the contents may, in the 
course of time, become absorbed in or chemically combined 
with the solid part. 

“ As time goes on. the quantity of tin taken up increases, 
but there is reason to believe that, in the case of solid acid 
food-stuffs, the rapidity of solution is somewhat slower in 
the later period than in the first few months after canning. 

“ Much depends on the quality of the tin plating ; when the 
thickness thereof is reduced to a minimum, then a compara¬ 
tively small amount of erosion will, in parts, expose the steel 
or iron basis of the can and thus permit of an electrolytic 
action, resulting in acceleration of the further solution of 
the tin. 

“ If solder, which contains both tin and lead, is allowed to 
gain access to the interior of the can, a very conspicuous 
solution of tin may take place ; this results in a double risk 
of poisoning from tin and lead/' 

Ungar and Bodlander. experimenting on animals, found 
that minute doses of tin salts, when introduced into the 
body by subcutaneous injection and continued over a con* 
siderable period, produce a marked effect on the general 
nutrition and in particular affect the nervous system, 
causing paralysis and other symptoms. 

Dr. Schryver refers to a recorded case of chronic tin- 
poisoning in man in which nervous symptoms occurred 
similar to those experimentally produced in animals. In 
this case, however, the tin was not taken up by the 
alimentary canal and he has not vet succeeded in tracing 
instances in which similar symptoms have followed the con¬ 
tinued ingestion of small doses of tin along with food. He 
also experimented on himself, and is of opinion that there 
is not much probability of serious risk of chronic poisoning 
by tin as a result of a diet which consists largely of 
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tinned food even when continued over a long period of 
time. 

The greatest danger from tinned foods is from decompo¬ 
sition of the contents. 


Preservation by means of Chemical Substances. 

The preservation of food by chemicals occurs on a very 
large scale at the present day. The substances most usual¬ 
ly employed are boracic and salicylic acids, formaldehyde, 
sulphur dioxide, and sulphites, benzoic acid and sodium 
benzoate, the two latter being largely used in preserving 
cider, perry, grape juice, mincemeats, jellies, jams and 
catsups. They may cause discomfort arid malaise, nausea, 
headache and a weakness and a burning or irritating 
sensation in the oesophagus, hunger, indigestion and loss of 
weight. When added to food, both must be considered 
injurious to health. 

Boracic Acid and Borax are very largely used as preser¬ 
vatives of hams, fish (especially potted fish), sausages, milk, 
cream, blitter, brawn and many other food substances. They 
are cumulative drugs and are eliminated but slowly from the 
system. Much conflicting evidence exists in regard to the 
influence of these drugs on health. Halliburton states that 
the addition of these drugs to milk in any quantity is harm¬ 
ful, as it interferes with the process of digestion by the natural 
gastric juices, and the lime salts in the milk are rendered 
insoluble. They are especially dangerous to any one suffering 
from kidney disease, as it is by that organ that they are 
excreted. In pregnant women they may cause abortion. 
Kenwood holds similar view's, and states that they produce 
headache, indigestion and flatulence. 

Sulphurous acid and its salts, the sulphdes of calcium 
sodium and magnesium are largely used to preserve meat, 
potted meats, sausages, perry, cider, wines, dried fruits, 
syrups and molasses. In the case of meat, the sulphite is 
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only partially decomposed and expelled by cooking. In 
the case of wines, the cleansing of the barrels by the action 
of burning sulphur prevents those secondary changes which 
would otherwise produce the ripening of the wine. In the 
manufacture of syrups and molasses, it is quite customary 
to expose the freshly expressed juice of the cane to sulphur 
fumes. The S0 2 forms more or less stable compounds 
with the components of the juice and a part of it passes into 
the finished product, especially in the case of molasses, low 
grades of which contain extraordinarily large quantities 
of free and combined sulphur dioxide. Apricots, peaches, 
pears and other fruits are frequently sulphurred before desic¬ 
cation in order to produce a clear and intense yellow' colour 
to prevent fermentation and decay, to conceal decayed por¬ 
tions of the fruit, to protect from insects and their larvae 
and to hasten the drying process.* It is worthy of notice 
that highly sulphurred fruits are preserved with a lo wer degree 
of desiccation than those that are not sulphurred. It is 
not difficult in this way to preserve a water content of 30 
per cent, in the finished product, thus enabling the manu¬ 
facturer to obtain a greater yield from a given weight of 
raw material. 

Wiley carried out a series of experiments on students who 
observed their usual and regular hours of sleep, work and 
exercise, etc. The preservative was administered in two 
forms : sodium sulphite in capsules w r as given to one-half of 
the students, and sulphurous acid to the other half in their 
drinking water. The average daily consumption for 20 
days was 0*392 to 0*628 gramme of sodium sulphite or 0*213 
to 0’343 gramme of sulphur dioxide. The results showed 
that sulphurous acid and its salts in the free state produce 
harmful effects, metabolism being disturbed and the health, 
particularly digestion, being injuriously affected. In the 
great majority of cases headache, sensations of dizziness 
and occasional nausea, indigestion, pain in the stomach. 
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austion, weakness and, in some cases, palpitation of the 
heart and other unfavourable symptoms were noticed. 
Ot these the most prominent symptom was headache. 
Abundant evidence, was obtained to show that these pre¬ 
servatives unfavourably influence the metabolism. The 
assimilation of food materials containing organic phosphorus 
was retarded, while the sulphur catabolism was increased. 
The sulphur balance sheets showed that the kidneys were 
callf-d upon to remove from the body nearly all, if not all. the 
added sulphur in the form of sulphuric acid or its salts. Mic¬ 
roscopic examinations showed an increase in the number 
of crystalline and amorphous bodies in the urine, indicating 
the unusual demands upon the kidneys. The habitual over” 
working of these organs might be expected, sooner or later, 
to produce lesions possibly of an incurable type. It was also 
observed that there was a marked tendency to albuminuria. 
The most important results of these experiments relate to 
the reduction in the quantity of haemoglobin and in the num¬ 
ber of red and white blood corpuscles, particularly the latter, 
under the action of sulphurous acid and its salts. The 
administration of a substance which diminishes to a notable 
extent the.se important constituents of the blood is regarded 
as highly prejudicial to health. Throughout the experi¬ 
ments, the variations of the metabolic functions from the 
normal, were never of a character favourable to a more heal¬ 
thy condition of the system. The evidence all points to 
the fact that sulphurous acid and its salts are purely drugs 
having no value as foods and exerting nothing but harmful 
effects. The conclusion is, therefore, drawn that 
the use of sulphurous acid and its salts in any quantity 
or for any perjodaa preservatives of foods should be avoided 

Fonmldehyde has been used for preserving nearly everv 
variety of perishable foods. Solutions of formaldehyde and 
special preparations containing it are used. It is a very 
powerful disinfectant and may retard digestion even when 
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largely diluted and, as it readily combines with the proteifl 
constituents of foods, it forms a compound which is less 
digestible than the original substance. Schryver found that 
formaldehyde could be recovered from not only various 
parts of the surface of the meat, but also from parts below 
the surface, especially where the muscles had not been covered 
by connective tissue or fat. He found that boiling and 
roasting appeared to reduce or even remove the formal¬ 
dehyde ; grilling, however, appeared to make it penetrate 
further into substance. Articles like raincedmeats, fish, 
kidneys, etc., which expose a large surface in proportion to 
weight, cannot be exposed to fuming in formalin safes with¬ 
out absorbing a, relatively large quantity of the drug. 

Salicylic Acid is frequently found in beer, wines, milk, 
and jams. 

Artificial Colouring 

A few remarks may he made at this stage on the 
artificial colouring of food-stuffs. Many substances are 
used to produce a good colour in the materials to be sold, 
eg., aniline dyes in Demerara sugar, black mallows, cochi¬ 
neal, fuchsia, indigo, Campeachy and Pernambeco wood, 
beet juice, raspberry and cherry juice in wines, coal tar 
dyes, salts of copper and chlorophyll for peas, peroxide of 
nitrogen in the artificial ageing of floor. Armenian bole, 
the colouring principle of which is red oxide of iron, is occa¬ 
sionally used for sausages, potted meats, anchovy and bloater 
paste, sweets, etc., but this, along with logwood and cam¬ 
wood which were formerly used for the purpose, are now 
being superseded by red coal tar derivaties. 

Graphite is occasionally used to improve the colour of 
tea and peppercorns. Turmeric, oxide of iron, Prussian 
blue and caramel are used to colour tea and coffee. 

For dairy produce, the most commonly used colouring 
matter is annatto, a vegetable extract from Bixa Orellana. 
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and certain other yellow colouring agents of vegetable 
origin, e.g., saffron, turmeric, have generally been consider¬ 
ed harmless in the quantities used ; but. these substances 
are now being gradually ousted by yellow coal tar deriva¬ 
tives, the action of which upon the human system is not t'ullv 
known. A large number of margarines are similarly coloured. 
The coal tar yellow most frequently used is known as butter 
yellow, its chemical name being dimethyl-amido-azo-benzene. 
It is generally supplied to the trade ready dissolved in oil, 
either cotton seed, rape, linseed, or sesame oil. Tropeolins, 
which are sulphonated azo-derivatives of coal tar, are also 
coming into use. Sweets and confectionery are often colour¬ 
ed yellow by compounds of barium, arsenic, antimony and 
lead ; compounds of arsenic and copper are used to give a 
green colour or compounds of barium .and zinc to confer 
whiteness, and Prussian blue to produce a blue colour. Coal 
tar products are largely employed in almost every class of 
food and drink, chiefly, however, in the preparation of jams, 
temperance drinks, sweets and confectionery, fruit jellies, 
syrups and cordials and sugais. Exhausted tea leaves are 
sometimes treated with catechu to give them a fresh and new 
appearance. 


The English Depart mental Committee, appointed in 1901, to inquire 
into the use of preservatives and colouring matters in food recommended 
as fellows : — 

. i . i 

(1) I hat the use of formaldehyde or formalin or preparations thereof 
in foods or drinks be absolutely prohibited and tha: salicylic acid be not 
used in a greater proportion than 1 grain per pint in liquid food or l grain 
per pound in solid food. In every case its presence must be declared. 

(2) That the use of any preservative or colouring matter whatever In 
milk offered for sale in the United Kingdom be constituted an offence 
under the Sale of .Foods and Drugs Act. 

(3) That* the onJy preservative which it shall be lawful to use in cream 
bi> boric acid or a mixture of boric acid and borax, and in an amount not 
exceeding 0* 2.5% expressed as boric acid, and tha amount of such preser¬ 
vative be notified by a label on the vessel containing the cream. 

(4) That the only preservative to be used in butter and margarine be 
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boric acid or a mixture of boric acid and boTax in an amount not exceed in 
0*5% expressed as boric acid. 

(5) That in the case of all dietetic preparations intended for the use of 
invalids or infants, chemical preservatives of all kinds be absolutely 
prohibited. 

(8) That the use of copper salts in the so-called greening of preserved 
vegetables be prohibited. 

The United States Department of Agriculture has issued a provisional 
decision on the question of the use of dyes and chemical preservati ves in 
foods. It has been determined that in general no drug, chemical, or 
harmful or deleterious dye or preservative be used. Common salt, sugar, 
woodsmoke, potable distilled liquors, vinegar and condiments may be used. 
Saltpetre is permitted pending further inquiry. No prosecution is to be 
instituted in the case of the application of the fumes of burning sulphur 
(S 0 2 ), as usually employed in the manufacture of those foods and food 
products which contain aldehyde, sugars and so on, with which sulphurous 
acid may combine, if the total amount of sulphur dioxide in the finished 
product does not exceed 350 milligrammes per litre in wines or 350 milli¬ 
grammes per kilogramme in other food products. Of this amount, <0 
milligrammes may exist in the free state. Foods and food pioducts pa< ked 
or manufactured during the season of 1907, which contain sodium benzoate 
in quantities not exceeding one-tenth of one per cent., or an equivalent 
of benzoic acid, will be permitted, provided it has been customary to use 
this preservative in such foods. The label of every package containing sul¬ 
phured foods, or foods treated with benzoic acid, or benzoates, must bear 
a statement to that effect. No statement is allowed on the article to the 
effect that the article is guaranteed to conform to the requirements of the 
Foods and Drugs Act. The use of any dye, harmless or otherwise, to colour 
or to stain a food in a maimer calculated to conceal damage or intern;! ity, 
is specifically prohibited, and the use in food, for any purpose, of. any 
mineral dye or any coal tar dye, except certain ones which are listed, will 
occasion ground for prosecution. Pending investigations proceeding, 
certain coal tar dyes are permitted, provided they bear a guarantee from 
the manufacturer that they are free from subsidiary products and represent 
the actual substance the name of which they bear. The. list includes the 
following colourings :-R*d shades--amamath, ponceau erythrosin. 
Orange shade-orange 1. Yellow shade—naphthol yellow. S. Blue shade— 
indigo di-sulpho acid. So far the question of the use of copper salts for 
colouring peas, etc., has not been finally settled, hut for the present all 
vegetables, which are greened with copper salts and which do not 
contain an excessive amount of copper, will be admitted io entry, 
provided that thel abet bears a statement that copper salt* nave been 

U The Swiss and German Governments have prohibited the use of chemical 
agents in the preservation of meat and meat products with the exception 
of salt and saltpetre. 


Milk. 


Milk is the natural secretion of the adult female mammal 
intended for the use of its newly-born offspring. Milk con¬ 
tains all the constituents needed for the entire nutriment of a 
young growing animal The constituents of milk—fats, sugar 
and proteids, are all formed from the protoplasmic contents 
of the cells of the epithelium, lining the ramifications of the 
ducts of the mammary gland, through the vital activity of the 
cell itself . This fact must be borne in mind, as it is generally 
assumed that a diet rich in fat would naturally increase the 
proportion of this constituent in milk ; but this is not so ; 
the reverse is the case. In a fatty diet, all fats taken up by 
the laeteals of the intestines are consumed in the production 
of heat and energy ; all fats not so taken up are discharged 
with the dung. Metabolism in the organism is stimulated 
to greater activity by nitrogenous foods ; it is retarded by 
fatty foods, and all the fats obtained in milk are derived 
from albuminoids and not from fats and carbo-hydrates ; 
the latter are consumed in the production of heat and 
energy. It i$ found in practice and by experiment that 
a cow at grass yields in her milk more fat than is ingested 
with her food. The sugar too is formed by the same proto¬ 
plasm and not from the carbo-hydrates taken in with 
food. 

.Milk, whether human or animal, is essentially of the same 
•constitution, and as cow’s milk lias been most thoroughly in* 
vestigated and enters largely in the diet of man and infant, it 
will be treated first. Cow’s milk, as obtained, is an emul¬ 
sion, consisting of particles of finely divided fat, suspended 
in a solution of protein bodies, milk, sugar and salts. It is 
non-transparent, white or with a slight tinge of yellow, and 
having faintly sweetish taste. The particles of fat and 
solids are uniformly diffused. 

The reaction of fresh milk is generally amphoteric towards. 
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litmus and turmuric papers. Milk when exposed to air 
gradually changes, and the reaction becomes more and more 
acid : this change depending on the gradual transformation 
of milk-sugar by the action of micro-organisms. The com¬ 
position of milk is fairly constant in each species ; and this is 
strictly true so far as casein and sugar are concerned, but the 
percentage of fat varies, depending upon a variety of factors 
ejj., the period of lactation, season, food, etc. A highly 
nitrogenous food increases the fatty constituents ; oily food 
increases the quantity but renders it watery, hence the prac¬ 
tice of the gowli to feed his cattle on cotton seed. 

Fresh milk does not coagulate ou boiling but forms a 
pellicle consisting of coagulated casein and lime salts ; if this is 
removed, it re-forms. The property of coagulation increases 
with the formation of lactic acid, until a stage is reached 
where milk coagulates forming a solid mass at ordinary 
temperature. Milk undergoes various fermentations ; the 
chief of which is the lactic acid fermentation produced by 
the action of the Bacillus acidi lactici of Hueppe. 

Besides the lactic acid fermentations, milk undergoes 
other fermentations owing to the action of certain bacteria- 
Thus succinic and volatile acids such as butyric, acetic, etc.’ 
may be formed. The lactic acid, etc., are formed chiefly by 
the decomposition of milk-sugar or lactose. If a little “ ren¬ 
net ” be added to fresh milk, it coagulates quickly to a solid 
mass, from which a yellowish liquid or sweet whey is pressed 
out. This coagulation occurs without any formation of 
lactic acid. 

Constituents of Milk. 

Milk is made up of milk plasma, in which fat-globules are 
suspended, and contains proteins: (1) casein, (2) lacto-albunun, 
(3) lacto-globulin, (4) nuclein; also carbo-hydrates, chief of 
which is lactose or milk-sugar and certain extractives, 
creatine, cholesterin, lecithin and mineral salts. 


Constituents of Milk. 


421 


wt*^asein belongs to the group of nucleo-albumins, contains 
phosphorus and coagulates with rennet enzyme ( rennifi ) in 
the presence of a sufficiently large amount of lime-salts, i he 
curd thus formed contains large quantities of calcium phos¬ 
phates. In the process of coagulation, a cleavage process 
occurs : the casein is split off as para-casein and whey-pro¬ 
tein, the latter remaining in solution. In the digestion of 
casein with pepsin and hydrochloric acid, a phosphorised 
proteose substance is formed which is further split off in 
the tryptic digestion as ortho-phosphoric acid and pseudo- 
jHicleine. Protein in milk ranges between 2* 5 to 5 per cent. 

Lactose or milk-sugar is a carbo-hydrate and is always 
in solution. Milk-sugar is split into dextrose and galactose 
by the action of an enzyme “ lactose existing in yeast. 
Preparations of “ milk wine ”or “ koomyss ” from mare’s 
milk and “ kephvr ” from cow’s milk are based upon this 
fact. Other organisms, such as Bacillus acidi iactici, produce 
lactic acid fermentation in the milk-sugar, rendering the 
milk sour. After this is fully established, the casein begins 
to decompose and protein-ptomaines of a highly poisonous 
nature are formed. 

Other micro-organisms produce a change in the character 
of milk. Thus Proteus vulgaris renders it bitter by forma¬ 
tion of peptones; Micrococcus viscosus renders it slimy and 
ropy. Besides these, other organisms, such as Bacillus 
butyricus, produce coagulation and butyric acid fermenta¬ 
tion. Some bacilli change the colour of the milk : thus B. 
cyanogeneus renders it blue, B. synxanthus yellow, Micro¬ 
coccus prodigiosus red. In all these, cases, the milk so 
rendered is unsuited for food and may cause dangerous 
poisonous symptoms. The quantity of lactose in milk ranges 
from 3*5 to 6 per cent. The mineral bodies in milk ave 
calcium and magnesium phosphates and chloride salts of 
potash and sodium. It contains a very small amount of iron 
and citric acid. 


422 


Sanitation in India. 


<SL 


Milk fat consists of extremely small globules of fat sus¬ 
pended in milk plasma : they occur in milk as an emulsion. 
Each milk globule is enveloped in a fine membrane or stroma- 
substance. Milk fat separates on standing and forms cream ; 
warming hastens the process of formation of cream, but 
does not increase it in quantity, while an artificial centrifugal 
separator does and that in a very few minutes. Milk fat 
consists of olein and palmitin with triglycerides of volatile 
fatty acids. Milk fat constitutes about 3*5 to 6 per cent, 
of the total weight but good milk contains about 8 to 12 
per cent, of cream. The water in milk varies from 85 to 
88 per cent. 

In India, the milk of the buffalo is very largely consumed, 
even more so than that of the cow. The reasons for this 
probably are : (1) the yield of milk per buffalo is greater than 

that of the cow, hence commercially, other things being equal, 
it is more advantageous to the supplier ; (2) buffalo milk is 
richer in total solids and fat; hence a superior and larger 
return in the produce in cream and butter, etc. 

The composition and quantity of milk supplied depend 
on the breed, stock, and age of the buffalo. 


Chemical Composition of Milk and Milk Standards for 

India, 

The composition of milk in India differs from that of milk 
in Europe and America in many respects. Besides cow’s 
milk there is buffalo’s milk to be dealt with in India. The 
latter shows a higher percentage of proteids and fat . The 
most complete data available in India are those given bv 
Dr. Lemuel L. Joslii, Municipal Analyst of Bombay, in Ids 
“ Milk Problem in Indian Cities.” The following tables are 
taken from Dr. Joshi's book. 
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For a routine examination, the following constituents 
only need be found out, viz .:— 

Total solids, fat, specific gravity and “solids not fat.” 
Great variations are found depending on many factors 
such as breed of animal, the kind of feed, time of calving, 
season, time of day, &c. 

It appears that the amount of milk given by the Delhi 
and Jafferabadi breeds is usually more than the yield of 
Surti buffaloes. The milk of the latter breed is, however, 
found to be much richer in fat than that of he 
others. 

Meggit and Mann (“ Memoirs of the Department of Agri¬ 
culture in India ” ; The composition of the milk of some 
breeds of Indian cows and buffaloes and its variations,” 
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Part II, by A. A. Meggifc, B.Sc., and Harold H. Mann. 
D.Sc., p. 200) give the following figures for fat :— 


Date. 

Number 

of 

Samples. 

Percentage of Fat. 

Morning Evening 

Milk. Milk. 

January, 1908 .. 

6 

6-6 

8*0 

February ,, .. .. .. 

19 

6*9 

8*4 

March ,, 

21 

6* 9 

8*0 

April 

16 

7*0 

7*4 

May ,, 

17 

7-5 

8*0 

J une , 

13 

6-7 

7*8 

July .. 

6 

7-0 

8*1 

August ,, 

4 

7*2 

7*5 

September .. .. ,. 

i0 1 

67 

7*5 

October ,, 

12 

70 

7*6 

November „ 

7 

7-9 

8*3 

December .. 

12 

7*4 

8*0 

January, 1909 .. 

12 

7*2 

8*2 

Average 

155 

7*06 

7*92 


Dr. Lemuel L. Joshi gives the following figures taken 
from 271 “ genuine ” samples of buffaloes’ milk examined 
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) 1 Chemical Composition of Milk, &c. 

^om time to time at the Bombay Municipal L 
Most of these were samples of morning milk : 



A verage Composition . 


Months. 


[Number 

1 

Samples. 

Specific 
gravity 
at 60° F. 

1 

| Total 
' solids 
% 

fat % 

Solids 
not fat 
% 

January 


31 

1039-41 

17- 76 

8*21 

9* 56 

February 


30 

1029-79 

17-35 

7* 7 

9* 65 

Marrh .. 


9 

1028-83 

10-94 

7*11 

9* 83 

April 

• 

20 

1029-00 

^ 17-37 

7*57 

9*80 

May .. 


20 

J029-36 

16* 96 

8*15 

8*81 

.June .. 


22 

1028-63 

; 17*45 

7*81 

9*64 

July 


33 

1028- 58 

17*50 

7*64 

9*86 

August 


30 

1027-41 

17*73 

806 

9*67 

September 


13 

1028-18 

; 16* 75 

7*33 

9’42 

October 


17 

1028-07 

17*04 

7 41 

9*63 

Novemtier 


24 

1029- 30 

16*57 

7*26 

9*31 

December 


16 

1029-77 

1694 

7*22 i 

9*72 

Total 


271 

1028-87 | 

1 

17-30 

1 

7*62 

9* 66 


The results obtained by Mr. Meggit and Dr. Mann in Poona 
and by Dr. Joshi in Bombay show that the average per cent- 
age of fat in genuine buffalo milk may be taken as 6 to 8 
per cent., but should never be below 5 per cent. The “ solids 
not fat ” are usually found to be between 9 and 10 per- 
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cent. This may be taken as the standard of buffalo milk in 
India. 

As regards Cow’s milk the percentage of fat is higher in 
the case of Indian cows than in European or American 
cows. In other respects, there is not much difference. 
Meggit and Mann give the following as the u average com¬ 
position of milk of cows of the Poona Dairy Herd S5 :— 






Number 

Percentage of Fat. 


Date. 


of 

Samples. 

Morning 

Milk. 

Evening 

Milk. 

January,, 

1-308 

.. .. 

.. 

6 

3*98 

5* 30 

February 

>» 



19 

4* 10 

5*20 

March 

M • * 



22 

4*34 

5*30 

April 

tt 



15 

4*50 

5*40 

May 

ti 



18 

4*40 

5*20 

J unc 

it 


•. 

13 

4*20 

5*20 

July 



• * 

5 

4*60 

4*90 

August 




» 

5*00 

5*90 

September 

» 1 



10 

5*00 

5* 10 

October 




12 

4*50 

5*10 

November 




7 

4-90 

5*60 

December 

tt 



12 

4-80 

5-85 

January. 

1909 



12 

4*50 

5*77 



Average .. 


156 

| 
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Wage Composition of “ genuine 99 Cows 5 ifcfiZA in Bombay. 
Analysis of 50 Samples. 


1013-1914. 

■ ; i 

No. of 
Samples 
Exa¬ 
mined. 

Specific 
gravity 
at 00° JF. 

Total | 
solids 
per j 
cent. 

‘'iff':} 

Eat 

per 

1 cent. 

Non- 
fatty. 
solids , 
per | 
cent, i 
I t 

Remarks. 

June, 1013 ,,! 

1 

5 

1 

t • 027 

I 

15*05 

5-52 1 

i 

9-53 | 

These samples were 
obtained f r o m 

July 

2 

1-030 

17*22 

7*75 

9*47 ; 

different breeds 
o£ cows including 

August „ .. 

& 

1-032 

H-13 I 

5*23 

8-90 1 

Bimini, Glr, Surti, 
<fcc The same 

September ,, .. 

12 

1-031) 

j 15*29 

0-33 

8-90 

analytical me¬ 

thods were used as 

April 19U .. 

|. 3 

1-030 

131 

4-4 

8*7 ! 

in the. case of 
buffalo milk. 

May * .. 

1 18 

1 1-030 

14-35 

5-30 

8-90 


July 

2 

j 1 * 030 

! 15-10 

5-95 

| 

9-15 j 


Tota) .. j 

50 J 

! ! 

1-020 | 

U-S9 

5 79 

9-10 



The following is the average composition of cosvs' milk 
in Bombay according to Dr. Joshi r —■ 


Specific gravity at 60° F. 
Total solids % ,. 

Fat % ; . . .. 

Solids not fat % 

It would appear from these fig 


.. 1030*87 
13 9 
4*85 
904 

ures that in genuine samples 


of milk of Indian cows the amount of fat should not fall 


below 4 % 

Adulteration of Milk .—Out of a total of 1,363 samples 
of milk examined at the Bombay Municipal Laboratory 
during a period of five years, only 282 were found to lx 
genuine. This gives 79*3 per cent, of adulterated or watered 
samples of milk in Bombay. There may also be a fraudulent 
abstraction of cream on the part of the milk supplier. 

Until recently, even in Presidency towns, the stabling of 
milch cattle was most insanitary. Municipal by-laws are 
. now being brought into operation for the provision of proper 
sanitary stabling with sufficient cubic space accommodation. 
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for each animal. There was a time when animals Were 
huddled together, without even sitting accommodation, 
and in consequence there was great over-crowding. Im¬ 
proved expert supervision is now provided and the milch 
cattle stables are regularly inspected by the Veterinary and 
Sanitary Inspectors, who see that the stables are kept in 
proper sanitary condition; special attention is paid to the 
drainage and the dung receptacle. Stabling accommodation 
is insufficient in a city like Bombay for the number of 
animals required for the milk supply of the population of 
the city. The milk suppliers, therefore, are compelled to 
stable their animals near a Railway Station within a reason¬ 
able distance of the city, or purchase milk from others in 
the neighbouring villages and stations. On the Western 
side of India, the buffalo takes the place of the European 
or the Northern India or Calcutta cow. These animals are 
stabled on the outskirts of the city and elsewhere in cadj an 
sheds, without sufficient air or sitting space. The floors 
are kutcha and covered with a thick layer of excreta 
animals. There is no drainage—or if any, to a cesspool which 
is never emptied. The animals’ hind quarters are dung-laden 
and the udders thickly coated with dung or mud. There 
is no separate place for storage of milk. The shed itself 
is dark and ill-ventilated and offensive-smelling. 

In connection with such stables, one often notices dwelling 
rooms either on the left of the shed or by the side of it, and 
it has been the experience here that cases of Small-pox, 
or other infectious diseases have been removed to isolation 
hospitals from such rooms. 

The mode of collection too needs a little description. The 
milkman may or may not wash or clean the udders, or maf 
only just throw water on them, but usually they show dry 
dung adhering to the hair. The dust-laden tail, whisked about 
to drive away flies, adds its quota to the milk. The brass 
lota in which the milk is collected has been washed with the 
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taminated water of a neighbouring well. The hands 
of the milker may be clean or full of dirt, but without any 
attention to their cleanliness he proceeds with the milking 
of the animal. The lota receives the expressed milk, with 
all the dirt of the hand, udders arid tail added on to it. The 
milk thus collected into large brass lotas is now ready for 
transit, and to prevent splashing and tilting up of the content s 
during transit, hay, raw or green grass from the stable 
floor is put into it to cover the opening. No provision is 
made to guard against the ingress of dust, etc. In this con¬ 
dition it is exposed for sale in the milk market or sold to retail 
vendors. Here it may become further contaminated. Ex¬ 
perience has proved that milk will not keep sweet for any 
length of time ; this is due to the fact that it is contaminated 
with bacteria during collection and transit. It is a matter 
of common knowledge that milk is the best medium for 
bacteria to multiply, and their products spoil the milk. 
Several methods have been devised to keep the milk as sweet 
and fresh as possible, without any prejudicial effect on 
the milk. 


Bacteria in Milk. 


Milk, as secreted by a healthy animal, is a sterile fluid. It 
may be contaminated in various ways from the udder to 
the consumer. 

The sources by which bacteria may gain access to milk 
may be grouped as follows : — 

(1) Intra-mammary. 

(2) Introduced during the milking process. 

(3) From milk utensils. 

(4) By contamination during transit. 

Bacteria may enter the lactiferous ducts from outside 
as there is no special obstacle to prevent their entry, the only 
one being the sphincter muscle at the lower end of the teat. 
The “ fore milk ” contains most of the bacteria, but the 
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latter milk or “ strippings ” least. The most frequent bac¬ 
teria- found are the Streptococci, Staphylococci and Pseudo- 
diptheritic bacilli. All these gain access to the milk cistern, 
through the milk column in the teat canal in the udder, 
and also to the finer ramifications of ducts from outside 
through the teat orifices. Bacteria introduced during the 
milk collection may be from the (1) hair, udder or teat of 
the animal; (2) from dust of the milk-shed or clothes of the 
milker or from dirt of the hands of the milker. As the 
hindquarters and udders of the animal are laden with dry or 
wet dung, some of it, of necessity, finds its way into the milk 
pail. The air and dust of the shed are full of bacteria, which 
may contaminate the collected milk either during the process 
or when stored, as the pails are almost always uncovered. 
Milk vessels when improperly cleaned form a grave source of 
contamination of milk. The water used for cleaning these ves¬ 
sels must be from a pure source. During transit, milk may 
be contaminated if not conveyed with tightly fitting covers. 
It can be imagined how badly milk may be contaminated 
in India by the gowli who covers the milk, to prevent 
splashing, with a handful of hay, straw or green grass which 
he finds handiest; or again, when exposed for sale in open 
lotas in the streets, it may receive dust laden with particles 
of dried street and domestic refuse ; flies, which may have 
fed on excreta and other decomposing matter, may alight 
into the same. 

The Streptococci found in milk indicate that the pollu¬ 
tion is undesirable if from outside, or that they are deriv¬ 
ed from local pathological lesions such as mastitis or ulcer¬ 
ation in the udder. The former may be saprophytic and 
harmless while the latter pathogenic and harmful. Sta¬ 
phylococci are almost always abundantly present in milk, 
but their presence does not indicate any pathological signi¬ 
ficance. The presence of Streptococci indicates manurial 
pollution, and they are harmful to infants inasmuch as they 
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^ause Gastro-Enteritis and infantile Diarrhoea ; Bacillus Coli 
and allied forms indicate an undesirable pollution, either 
manurial or faecal, and such contamination may be obviated 
by observing scrupulous cleanliness during milking. B. Coli 
and Coli-like bacilli are lactose fermenting bacteria of in¬ 
testinal origin and their presence in milk is large rly pro¬ 
portional to the amount of cleanliness exercised during 
milking. 

Bacillus Enteridis Sporogenes shows that the pollution is 
manurial or faecal, as the spores of the same occur abund¬ 
antly in faeces and dung. 

Bacillus Butyricus resembles the Enteridis Sporogenes. 
They are both anaerobic and both seem not harmful to man ; 
B. Enteridis, however, is of importance as it indicates pollu¬ 
tion from dung. Besides these there almost always occur B 
Subtilis, B. Mycoides, B. Mensentericus Vulgatus. These 
are aerobic but non-pathogenic. They indicate contamina¬ 
tion from outside, probably hay, and have a decomposing 
effect on milk. They are also very heat-resistent and there¬ 
fore constitute most of the bacilli left in imperfectly sterilized 
milk. 

For a fuller discussion on bacteria in milk, see “ The 
Milk Problem in Indian Cities ” by Lemuel L. Joshi, M.D., 
B.Sc., etc. 


Acute Infectious Diseases and Milk. 


Milk may be infected by the specific organisms of infec¬ 
tious disease. The infection may be conveyed by direct 
human infection, or indirectly, or may be of bovine origin 
either direct or indirect. Direct infection may be from 
persons actually suffering from infectious diseases, or have 
recently suffered and act as “ carriers ” ; or the milker may 
have somebody ill with infectious disease in his family. Milk 
may be adulterated with water containing Typhoid bacilli or 
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Cholera vibrios, either by the addition of such water or clean¬ 
ing of vessel with such water, or also by the animals, while 
drinking such water, contaminating their udders. When 
milk is the cause of infection, the incidence of disease is only 
upon those households to which the milk is supplied. Some 
of these households may escape, as the milk in those may be 
boiled and rendered harmless, while others, where milk 
is not boiled, may suffer severely, or in some instances they 
may have been protected by a previous attack and thus 
gained immunity. 


Diseases op Milch Cattle. 


Manv milch cattle suffer from acute diseases, and their 
yield of milk changes in quality and may produce harm¬ 
ful effects on the consumer. Thus an animal may suffer 
from acute infectious disease, such as bovine Scarlatina, or 
acute bovine Tuberculosis. Such milk is decidedly harm¬ 
ful. Instance- have been known where Foot and Mouth 
Disease was communicated to man. The animals may suffer 
from inflammation of the udder or have ulcerated teats. 

All outbreaks of infectious disease due to milk an; sudden 
and explosive, of short duration and come to an abrupt and 
equally sudden termination. There have been many epi¬ 
demics which were distinctly traced to this kind of infection. 
There have been epidemics of Typhoid, Diphtheria, Scarlet 
Fever and septic affections of the throat, Diarrhoea 
and Cholera. It also happens that, milk, if not properly 
cooled before transit to a long distance, or if kept too long 
or in a dirty pan, becomes poisonous, ptomaines forming in 
the same. A ptomaine was isolated by Dr. K. H. Firth, 
1. M. S.. of the Punjab, who called it lacto-toxine ; independ¬ 
ently of him. another observer, Vaughan of Michigan 
(America), also isolated a ptomaine and called it tyro-loxlcon. 
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mptoms produced by this ptomaine are severe gastro¬ 
intestinal irritation with marked effect on the nervous system 
the symptoms simulating those of Cholera. In April 1911, 
in a Mahomedan quarter of this City, certain guests, who at¬ 
tended the celebration of a wedding, suffered severely from 
ptomaine poisoning. Careful inquiries were made and it 
was discovered that only those who partook of milk and ices 
suffered severely. 


In connection with this, it is necessary to mention that two 
other milk preparations are liable to cause these symptoms : 

(1) Maim is desiccated milk ; it is prepared for commer¬ 
cial purposes in Gujerat by exposing milk in pans to a slow 
heat. It is sold in Indian bazaars in pieces and used in 
the preparation of sweets and ices. Dr. Joshi, the Muni¬ 
cipal Analyst, examined bacteriologically many samples 
of Mawa, In the majority of samples examined, Bacillus 
Coli Communis and Coli-like organisms were detected ; there 
were also found in large numbers Streptococci and Staphylo¬ 
cocci showing contamination of an excrementitious nature. 

(2) Basundi is another preparation of milk. It is prepared 
in the same manner as Mawa, but the process stops when 
milk has come to thick consistence ; condiments are then 
added and well-mixed. This ruakes a highly delicious pre¬ 
paration and is indulged in by the wealthy. It is exposed 
for sale in brass lotas, where it may he contaminated, or 
kept long enough to develop ptomaines. Instances have 
been known where whole families have suffered severely 
after indulging in such sweets. The symptoms were of 
severe gastro-intestinal irritation not unlike Cholera. 


Bacteriological Examination of Milk. 

This is for the purpose of finding out any contamination 
with microbes, dirt, cow-dung, &c. There are hardly any 
28 
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data available in India excepting the recent investigations 
carried out by Dr. L. L. Joshi at the Bombay Municipal 
Laboratory. The following are a few extracts from Dr. 
Joshi's researches mentioned in his book on “ The Milk 
Problem in Indian Cities ” 


Microbes per c.c. —Average of 240 Milk Samples, 


Date. 


1013, 
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July 
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191 

January 
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1 More than 
| 1 but less 

than 5 
j millions. 

Mon* than 

5 but less 
than 10 ' 

millions. 

1 More than 
l 10 but less 

1 than 20 

1 million*. 

' 

More than 
20 but inns 
than 30 
million.^. 

More than 
30 but less 
than 50 
millions. 

More than 
r>o 

millions. 

| 

1 

1 1 

9 

32 j 82 

1 ! 

68 

40 


The highest count was 118,400,000 microbes per c.c. and 
the lowest was 250,000 microbes per c.c. The above figures 
•are only approximate for, as Savage says : “ There are no 
nutrient media and no known conditions of growth which 
will allow all the bacteria in milk to develop.” Without 
entering into a detailed discussion, it may be said that the 
count has a relative value when the samples are examined 
under identical conditions. The number of microbes varies 
n great deal, depending upon—(1) conditions of collection 
and transportation of milk ; (2) time elapsing between the 
collection and the examination ; (3) temperature. 

The above figures show a much higher count in April and 
May, when the heat is intense in Western India, than in July 
and August, when it is cooler on account of the rains. 

A few cows and buffaloes were brought to the Municipal 
Laboratory and several samples taken under aseptic precau¬ 
tions and examined immediately. The average of several 
samples was found to be 386 microbes per c.c. This shows 
the value of collecting milk with proper care. 

The importance of the microscopic examination of the 
milk sediment, the significance of B. Coli, Streptococci, 
Pus Cells, etc., in milk are discussed fully in Dr. Joshi’s 
hook to which the reader is referred. 

As regards bacterial standards, there are many difficulties 
in the way of adopting a standard for legal purposes. A work¬ 
ing standard, however, would be very useful for administra- 














Ml WST/ty 



Sanitation in India, 


<SL 


Ive purposes. Legal bacterial standards exist abroad, 
particularly in American cities. Boston, for instance, lias 
a legal standard of 500,000 bacteria per c.c. Research in 
other parts of India is suggested. In the meantime, the 
following tentative standard for Bombay City is suggested 
by Dr. Joshi. :— 

1. Microbes per c.c.—The total number of microbes per c.c. 

. should not exceed two millions during the cold weather 

(November to March) and five millions during the hot and 
rainy seasons (April to October). 

2. Lactose Fermenters .—These should be absent m at least 
I c.c. of the sample, if it is taken with strict sanitary precau¬ 
tions. 

(a) During the cold season (November to March), the sample 
is of— 


Milk, if lactose fermenters are absent in 1 c.c* 

u > >j >> >> 0 1 »> 

)1 ; j 0 01 i 9 

,, ,, present in 0 01 „ 

„ >, „ 0*001 „ 

00001 „ 

„ „ ,, 0*00001 „ 

and less. 


Pure 
Good „ 

Fair „ 

Unsatisfactory ,, 
Bad 

Contaminated „ 
Highly contaminated 


(b) During the hot weather and monsoon (April to Octo¬ 
ber) the sample is of— 

Pure Milk, if lactose fermenters are absent in 0 * 1 c. c. 


Gofxl ,, 

Fair ,, 

Unsatisfactory ,, 
Bad „ 

Contaminated „ 
Highly contaminated 


0*01 „ 
0*001 „ 
present in 0*001„ 
„ 0*0001 „ 
„ 0*00001 „ 

0.000001 „ 

and less. 
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3. Microscopic examination of the centrifvgalised sediment 
should show only a few leucocytes and perhaps a few cocci 
and bacilli, but Pus cells and (pathogenic) Streptococci should 
be absent. There should bo no leueocytosis, especially 
of the poly-inorpho-nuclear variety. 

4. Pathogenic microbes, eg., Tubercle bacilli, Cholera 
vibrio, B. Typhosus, etc., must be always absent. 


Lactose Fermenters in Milk .—About a hundred samples 
were examined at the Bombay Municipal Laboratory. In 
most of the samples, lactose fermenters were found to be 
present in O’000001 c.c. arid more of milk, which would 
indicate much pollution. 

In the samples collected under proper precautions, lactose 
fermenters were entirely absent. 


Are Tubercle Bacilli Conveyed by Milk in India ? 


Here, again, except in Bombay, no systematic investiga¬ 
tion seems to have been carried out in India. Dr. Joshi 
reports that out of a total of 741 samples of milk examined 
by him during four years (1910-13), acid fast bacilli were 
detected in only 48, giving 6*47 per cent., but in no single 
case were genuine Tubercle bacilli found by animal experi¬ 
ments. These results have been confirmed since by those 
of the Bombay Bacteriological Laboratory, Pare!. 

Judging from these results, it appears that Tubercle bacilli 
are rarely conveyed by milk in India. 


Pasteurisation. 


Pasteurisation is a term applied to a process of rendering 
milk, which has been or may have been bacterially polluted, 
safe for consumption without at the same time depriving it 
of any valuable nutritive properties ; in other words, milk 
is raised to a certain temperature and maintained at that 
temperature for a certain period sufficient to kill all 
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pathogenic and harmful bacteria—at the same time preserv¬ 
ing all the properties of normal fresh milk. Opinions differ 
as to the length of time the milk should be exposed to a 
certain specified temperature, and accordingly two types 
of pasteurisers have been devised :—{1) Continuous flow 
(flash) pasteuriser, in which the milk is heated to a certain 
temperature and exposed to that degree only for a moment ; 
(2) while in the other, a “ retainer pasteuriser”, the milk is 
heated to a lower temperature and kept at that degree for 
a definite period, generally not exceeding 25 minutes, From 
the hygienic and domestic point of view, the latter appears 
to be the better, while the former is better for trade pur¬ 
poses. since a large quantity of milk can be treated in a 
given time. Bacteria which live and flourish in milk have 
a certain thermal death-point. These die when milk attains 
a certain heat and the bacilli are exposed, to that heat for 
a sufficient period. The most resistent of all the bacilli 
found to flourish in milk is the B. tuberculosis, and it has 
been found by experiments that B. tuberculosis is killed if 
exposed to T1°C. (160° F.) for a minute, or to 60° C. (140° F.) 
for 20 minutes ; but as there is a disagreement among experts 
as to the degree of thermal death-point, it is safer for prac¬ 
tical purposes that a few degrees higher should be adopted— 
77° C. in continuous flow (flash) pasteuriser for one minute, or 
65° 0. for about 20 minutes in the “ holder ” or “ retainer.” 
Although most of the organisms are destroyed by this pro¬ 
cess, there is no evidence to show if the toxins produced 
by them are also destroyed. It must be borne in mind that 
pasteurised milk may be infected with pathogenic bacteria 
or other toxin-forming organisms in the process of storing, 
keeping or handling pasteurised milk. It has been found 
that at 60° 0. milk remains unchanged, but at 71° C. its pro¬ 
perties are affected and cream will not rise as in fresh milk. 

Cholera vibrios freely swimming in milk heated even for 
five minutes to 155° F. or 68‘5° C. are killed. 
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'he process of pasteurisation would be sufficient if it was 
only a matter of killing Cholera bacilli freely moving about- in 
the milk. As a matter of fact when a large bulk of milk has 
to be dealt with, this ideal condition is seldom if ever 
obtained. For example, it is quite possible that the Cholera 
vibrios instead of being free in the milk might be contained 
within the body of a piece of straw, or in the middle of some 
fragment of dust;; when milk containing such infected 
materials is heated for a few minutes only, the heat may not 
penetrate to the interior of the particle containing the Cholera 
germs, and the Cholera germs may thus fail to be killed. 
Later, they may multiply and may cause the milk to be 
dangerous if consumed. 


Chemical Preservatives. 

Chemical preservatives are often added to milk with a 
view to preventing bacterial growt or keeping it in an 
apparently unaltered condition for a prolonged period. This 
is chiefly done for commercial purposes. The chemicals most 
frequently used are boric acid and formaldehyde. Others, 
however, are sometimes added, such as benzoin, salicylic 
acid, soda bicarbonate and hydrogen peroxide. It lias been 
found, however, that these preservatives are added in variable 
quantities and in almost all cases more in amount than ac¬ 
tually required to preserve the milk for 24 hours. All such 
preservatives are positively harmful aud dangerous to health, 
especially to invalids, children and infants. It has been 
found by experience that chemical preservatives are totally 
unnecessary for keeping milk for 24 hours, and the know¬ 
ledge that these preserve milk serves the milk supplier’s 
purpose of selling preserved stale milk, which may contain 
pathogenic bacteria and toxins, and forms also an incentive 
for the supplier to collect- milk under conditions of neglect 
and dirt. 
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In this method if milk is kept between 0° C. to 10° C, the 
bacteria in the milk are not killed, but do not mult iply to such 
extent as t hey would in ordinary temperatures. In conse¬ 
quence. it would prevent the increase of toxic products. It 
is therefore obvious that milk should be cooled at the place 
of collection and not after its transit to the milk vendors. 
Refrigeration is now done in ocean-going steamers, where 
refrigerating chambers are provided and the milk is frozen 
in blocks in ice-making machines. 


Sterilisation. 


This method has not been found to be suitable for com¬ 
mercial purposes in India, for to sterilise milk it would be 
necessary to raise the temperature to a higher degree than 
that of boiling water, by heating it in sealed chambers under 
steam pressure. Such heating would kill all germs and their 
spores but would alter materially the taste and appearance of 
milk. It has been found by analysis that ordinary sterile 
milk (sic) sold in the European markets is not sterile at 
all, but contains many varieties of bacteria. 


Boiling. 


For domestic purposes milk, if boiled, would keep for a 
certain length of time. The boiling point of milk is 978° C, 
and if this temperature is reached by gradual and slovfr heat¬ 
ing, it will destroy all pathogenic germs and the milk may 
be called bacterially safe to consume. It is said, however, 
that milk alters materially, by boiling, both in taste and other 
properties. The following are the changes which occur :— 
(1) The cream does not rise ; (2) ail gases are expelled ; 
(3) salts of magnesium and calcium are precipitated; (4) 
the lactose is burnt or “ caramelised " and becomes brownish 
in colour ; (5) the milk acquires a peculiar taste and kills all 
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^ the milk ferments present in milk; (6) the germicidal power 
of milk is lost ; (7) lecithin and nuclein are said to he decom¬ 
posed and the normal emulsion of fat globules is disturb¬ 
ed so rhat cream does not rise. It has, however, been 
found experimentally that boiled milk does not suffer as 
regards its digestibility or nutritive value. 

Condensation. 

Condensed milk may be of whole or skim milk, evaporated 
to one-third its bulk. It may be unsweetened, or 
sweetened with addition of cane sugar. To milk is added 
one-eighth of its weight of cane sugar (1J lbs. per gallon) 
and dissolved by moderate heat. This is then transferred 
to a vacuum pan, where it attains a temperature of 60° or 
70° C., and condensed to one-third its original bulk. 

The chief feature of this process is that the air inside the 
oven or pan is kept in a state of rarefaction by means of a 
pump, so that the milk shall boil at a low temperature, 
and not cause any “ browning ” and other changes incident 
to exposure to 100° C. (212° F.) and upwards. During the 
process all the gases and air a re expelled, and it boils without 
frothing over. 

Unsweetened condensed milk is prepared by placing the 
milk in a tank and heating by a hot water jacket ; gradual 
evaporation occurs and it is reduced to the required con¬ 
sistence. The milk is then canned and hermetically sealed 
and lastly exposed to a temperature of 280° F. to ensure' 
perfect sterilization. Condensed milks should coutain, as 
they are reduced to one-third of their bulk, 10 per cent, 
of fat and 25 per cent, of solids not fat. The sweetened 
variety is generally used by the public. No preservatives 
ire necessary, as the low proportion of water and large per¬ 
centage of sugar do not favour bacterial growth. Un¬ 
sweetened condensed milk can be used like fresh milk in many 
ways. Since its bulk is reduced from 3 to 1, it should bo 
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i«ed to that by the addition of twice its volume of water. 
It can be used in cookery like ordinary milk in places where 
fresh milk is not available. Condensed milk is not suitable 
for infants, as during its preparation it loses many of its 
characteristics, especially by the destruction of lecithin 
and the bactericidal properties possessed by fresh milk. 
Afghanis and Bhokaris carry with them, while going on 
long pilgrimages, small square cakes of desiccated milk: 
these are prepared by slow evaporation of milk at low tem¬ 
peratures to a firm consistency, then pressed and dried and 
cut into small square cakes. 

Powdered milk is also now being used. It is prepared 
by evaporating milk in a water-bath until the required con¬ 
sistency is reached ; this is then transferred to a rolling 
drum through which hot air is driven until it becomes a 
semi-solid mass. It is then pressed through a sieve, and 
the granules thus obtained are then reduced to powder. The 
powdered milk serves all the purposes of fresh milk and 
is very convenient for transport. 

The Local Government Board, England, have now issued 
orders re., the use ol preservatives in milk, largely based on 
the recommendations of the Committee which have been enu¬ 
merated above. The regulations as they apply to cream 
are more stringent than the recommendations. They came 
int o force on June 1,1912, with the exception of the provision 
relating to the labelling of preserved cream, which took 
effect on January 1st, 1913. 

They provide that no person shall add, or order, or permit 
any other person to add, any preservative substance to milk 
intended for sale for human consumption and that no per¬ 
son shall sell, or expose, or offer for sale, or have in his pos¬ 
session for the purpose of sale, any milk to which any preser¬ 
vative substance has been added in contravention of sub¬ 
division 1 of this article. The expression “ milk includes 
skimmed, separated, condensed and dried milk, but as the 
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traffic in condensed milk would be seriously impeded if the 
use of sugar were disallowed, it is provided that neither 
cane nor beet sugar shall be regarded as a preservative or a 
thickening substance. 

With regard to cream, the regulations provide that no per¬ 
son. shall add, or order or permit any other person to add,, 
or sell («) any thickening substance to cream or preserved 
cream, (6) any preservative substance to cream containing 
less than 40% by weight of milk fat, (c) cream con¬ 
taining 10% or more by weight of milk fat, any preservative 
substance other than boric acid, borax or a mixture olthose 
preservative substances or hydrogen peroxide in amount 
not exceeding 0 1% by weight, in any case in which the 
cream is intended for human consumption. 

Dealers in cream preserved in a manner which does 
not contravene the above regulations will be required 
by means of labels on the receptacles, to declare that the 
cream is preserved and to state the name of the preservative. 


Preparations from Milk. 


Two of the preparations from milk, viz. } Mawa and Basundi 
have been referred to above. 

Cream .— When milk is allowed to stand undisturbed, the 
fat globules rise to the surface, as their specific gravity Is 
lower than that of the entire milk. This supernatant 
layer of fat globules is called cream. Cream may also be 
obtained by mechanical means, by the use of a centrifugal 
separator, and this is done especially when cream is needed 
for commercial purposes. The colour of cream is yellowish 
white, due to lactochrome, but the commercial cream is 
sometimes heightened in colour by means of annatto. The 
amount of fat in domestically prepared cream varies accord¬ 
ing to the time which has been allowed for its separation; 
on an average it is about 18 per cent, but may range between 


Ml UlSTffy 



15 to 25 per cent. Commercial cream is also sold in two grades 
according to the quantity of cream : “ single/ 5 having 
about 25 per cent., and u double,” having about 50 per cent. 


Cream separated by mechanical means needs no preserve 
tives, but domestic cream may, as the milk is exposed to 
air for a prolonged period and, besides lactic acid bacilli, 
other bacteria may have grown in it: 1| grains of boric acid 
per ounce of cream is allowed by the Local Government 
Board in England. 

4 Junket ’ is prepared by the addition of rennet to milk 
and allowing it to stand until it coagulates, It is largely used 
in the sick room. When junket is broken up, the caseine 
separates and the substance is divided into whey and curds. 

Whey is prepared by the addition of essence of rennet, 
or some weak acid, to some warmed milk and setting it aside 
until it is firmly coagulated. The coagulum is then cut 
into pieces and transferred to a muslin cloth and hung up 
and allowed to drain. Thus 1| pints of milk yield about 
a pint of whey, which is collected as it drains through the 
muslin. It forms a pleasant, sweetish, sour drink. It con¬ 
tains all the soluble proteins (1* 24 per cent.) and milk sugar 
(4 45 per cent). If added in equal bulk to cow's milk, it 
renders the composition of the milk nearly equal to that 
of human milk. Whey is recommended in Enteric Fevers, 
in catarrhal conditions of the alimentary canal and in many 
chronic renal and lung complaints. 

Butter milk is the fluid which remains after butter is pre~ 
pared, and is as useful as whey in dietetics. It contains 
more fat and proteins than whey. Butter milk contains about 
8 per cent, of milk solids. Butter milk prepared domesti¬ 
cally is superior to that obtained from the separator, as it is 
acid in reaction owing to the development of lactic acid 
during the ■* ripening ” of the cream. It is most useful in 
cases of Gastro-Enteritis, as the casein forms into flocculi 
•which arc more readily digested in the stomach. 
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fermented and Sour Milk , — When fresh milk is exposed 
to air, it absorbs certain acid-forming bacteria which 
multiply in the milk and render it acid. The most common 
of these is the Bacillus acidi lactic! ; it produces enzymes 
which act on the milk-sugar converting it into lactose 
and galactose and finally into para and laevolactdc acid. 
The conversion of milk-sugar into lactic acid goes on con¬ 
tinuously until it atta ins a proportion of 1 per cent., when the 
acidity formed checks further multiplication of bacteria and 
secretion. of: enzymes and the milk coagulates spontaneously. 
Sour milk is largely used in Diabetes, as it is practically 
sugar-free, and in Gout as it reduces the formation of toxins 
from nitrogenous food. It is also useful in renal diseases. 
Sour milk, on account of the lactic acid it contains, exercises 
an antiseptic action on the alimentary canal and checks and 
arrests the growth of pathogenic and putrefactive bacteria. 
As developed in the sour milk, lactic acid has a more powerful 
action than the lactic acid artificially prepafed. Metchni- 
koff strongly advocates the use of lactic acid organisms as a 
means of lengthening life by preventing fermentative changes 
going on in the alimentary canal. As a result of his teaching, 
artificially soured milk lias come strongly in public favour 
and is being largely consumed. Several dairy companies sell 
sour milk thus prepared for immediate consumption ; it is 
prepared from pasteurised milk to which a culture of lactic 
acid organisms is added. 

Ghee . — Ghee is clarified butter and is largely used in India 
for the preparation of various kinds of food and sweetmeats. 
It is also taken along with rice, dhals, curries and other articles 
of food. 



It is prepared either from the milk of the cow or the milk 
of the buffalo. The milk is first boiled and then curdled. 
After the lapse of about six hours, the curdled milk is churned, 
a little water being added so that the butter floats to the top. 
The butter is then collected, washed in water, and boiled 
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in an iron pan placed over an open fire. The effect of this 
is to melt the butter, the casein and water falling to the 
bottom. The floating ghee is then finally strained and 
stored in earthenware vessels or in tin cases. 

In Bombay most of the gheo comes from certain places 
in Gujerat and Kathiawar, but there are certain premises 
in tliis City whieh are used for the manufacture of ghee. 
They are all situated in one locality on the ground floors of 
dwelling houses in a thickly populated area. There is no 
preliminary manufacture of butter on these premises. Butter 
is brought in baskets from up-country and melted on the 
premises. 

The following regulations are in force in regard to the 
licensing of such premises :— 


(°) No portion of the premises on whieh the manufacture of ghee is 
licensed and no room situate over that portion of the premises shall be 
used for human habitation at night. 

(6) All butte# brought to the premises for being manufactured into 
ghee shall, until actually required for such manufacture, be stored in a 
room separate from the room in which the melting is carried on. Such 
separate storage room shall be airy* and well ventilated : it shall be entirely 
disconnected from any drain, nor shall any privy or water-closet be allowed 
to ventilate into it. 


(c) The floor of such separate storage room must be paved with im¬ 
pervious material to the satisfaction of the Commissioner. 

{d) No butter shall be stored in passages, backyards, or spaces under 
staircases, or within twenty feet of a privy or water-closet. 

(e) AVI stored butter must be kept in properly covered metal receptacles. 

(/) The melting must be done in a properly constructed fire-place 
provided with a suitable flue. 

(?) The ladles used for skimming the refuse matter from the surf aw of 
the melted butter must at all times be- kept in a cleanly state, and must 
not be placed on the ground, but a suitable shelf or table must be provided 
for them in close proximity to the tire place, and such shelf or table must 
be maintained in a cleanly condition. 

W The conditions which apply to the storage of butter shall also 
apply to the storage of prepared ghee, which may be kept in the separate 
storage room aforesaid. 

(0 All coke, coal, or firewood, to be used in the process of inciting 
butter, shall be kept in suitable receptacles and not loose. 



Prevention of the Adulteration of Ghe 


«*>fenuiiie ghee should be clear, white or slight 
in appearance, and agreeable in odour. If it 
lias a rancid smell, it should be condemned. 

A large percentage of ghee in the Bombay mai 
t rated. The principal adulterants are grou 
cocoa nut and cotton-seed oils and animal fat. 
boiled potatoes and other vegetables, suet, &c, 
sometimes been found in ghee. 


Prevention of the Adulteration of Ghee. 


For preventing the adulterat ion of ghee and other articles 
of human food in the Bombay Presidency, an Act has been 
passed which is known as Bombay Act No. II of 1899. This 
Act is based on the provisions of the English Sale of Food 
and Drugs Act. For example, in the fraudulent substitu¬ 
tion of the adulterated article for the genuine one, Section 
3 (I) of this Act provides that “ whoever sells to the pre¬ 
judice of the purchaser any article of food which is not of 
the nature, substance or quality of the article demanded 
by the purchaser, shall be punished for the first offence with 
fine which may extend to 100 rupees, and for a second or any 
.subsequent offence with fine which may extend to 500 rupees.” 

It is important to bear in mind that in proceeding under 
this Act, all its requirements must be carefully observed. 
The article must be purchased by an officer duly empowered 
for the purpose by the Commissioner under Section 4 (1 ), and 
must be submitted to the Chemical Analyser to Government 
for analysis, whose certificate specifying the result of the 
analysis must be produced in Court. Moreover, the person 
purchasing the article must, on the completion of the pur¬ 
chase, forthwith notify to the seller his intention to have 
the article analysed by the Chemical Analyser, and offer 
to divide it into three parts to be then and there separated 
and sealed up—one to be delivered to the seller, one to be 
sent to the Analyst, and one to be retained by him. A 
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person refusing to sell any article to any officer is liable to 
a penalty of fifty rupees. 

No proceedings under this Act can be instituted without 
the permission of the Commissioner in the City of Bombay, 
and of the President or Vice-President in the case of mofussil 
municipalities. (Section 1 (5 ) (d).) Summons has to be ap¬ 
plied for within a reasonable time from the date of the 
alleged offence and, in the case of a perishable article, the ap¬ 
plication for summons must be within 28 days from the date 
of the purchase of such article. 

For the present the provisions of this Act only apply to 
ghee, but under Section 1 (5) (6) they can be made to apply 
to food of all kinds by means of a notification issued by the 
Governor-in-Council. 

In practice the working of this Act has been found to be 
defective and it has not served the object for which it was 


By Section 4 of this Act, in Bombay, the Commissioner, 
or any officer empowered by him in that behalf, is the only 
person who can make the purchases necessary to test the 
genuineness of the article sold as ghee. 

The officers usually empowered by him are the Executive 
Health Officer, the Health Officer’s Assistants and the Deputy 
Health Officers. 

These officers are well known and any attempt to purchase 
ghee by them is usually met with the Statement of the shop¬ 
keeper that the article sold is not pure ghee, and by this 
declaration he escapes prosecution. 

In Section 3 (2). clause (c) of the Act, the following words 
occur “ and before the sale thereof the seller has brought 
to the notice of the purchaser either by means of a label, 
distinct and legible, or otherwise, the fact that such matter 
or ingredient has b» i en so added or mixed.” 

It is to be feared that but rarely is any intimation made 
to the general public that the article sold is not pure ghee, 
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though for obvious reasons, such a declaration is made to 
Municipal Officers suspected of purchasing samples. The 
word “ otherwise ” is objectionable, as the vendor has the 
option of labelling the tins, or giving verbal notice of non- 
guarantee of purity. Or yet, again, one frequently is con¬ 
fronted with a dirt begrimed board, bearing the notice’“ Adul¬ 
terated ghee sold here,” on purchasing a sample. This 
board is supposed to be hung up in a conspicuous place, 
but this is rarely the case in practice, and it is only when 
suspicious of the intentions of the purchaser that the vendor 
draws attention to the notice which otherwise would escape 
observation. 

Such a provision obviously leads to greater difficulty 
in the proper administration of the Act and, in fact, practi¬ 
cally nullifies it. For the better working of the Act, there¬ 
fore, the words “ or otherwise ” should be deleted and it 
should be made incumbent on the vendors to affix very 
conspicuous labels, both in English and the vernaculars, upon 
tins containing adulterated ghee ; so that the public may see 
for themselves wliat they are buying and the Inspectorial 
staff cease to be, hoodwinked. It is also necessary for 
Municipal Officers to have the power to purchase samples by 
the hands of a deputy, so that the vendors may not suspect 
the purpose for which the purchase is made until the trans¬ 
action is completed. 

Another difficulty, and one which adds considerably to 
the expense of administering the Act, is the comparative 
immunity which is at present enjoyed by the wholesale 
dealers who are the principal offenders. At present, if a small 
quantity of ghee is asked for from them for the purpose 
of analysis, they will not sell it. A whole tin must be pur¬ 
chased, and the subsequent division of the contents of this 
tin into three parts and the sealing and labelling of the vessels 
containing them present some difficulties and lead to 
unnecessary waste and expense. 

29 
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In this connection, it would be as well to follow the pro¬ 
cedure of the Margarine Act, 1887, section 9, and compel 
all manufacturers of artificial ghee to be registered with the 
Local Authority (in Bombay, the Municipality), and in 
addition, adopt the procedure of section 7 of the Food and 
Drugs Act, 1899, which compels wholesale dealers in Mar¬ 
garine—(in India, substitute artificial ghee)—as well as 
manufacturer to be registered. 

This section (7) not only compels registration with the 
Local Authority but also insists on the proper keeping of 
a register showing the name and address of any person to 
whom any Margarine (in India, artificial ghee) was sent. 
Municipal Officers duly authorised should have power to 
enter factories where artificial ghee is made and inspect 
this register. 

Kegulatiojs and Control of the Sale of Milk. 


The very unsatisfactory state of the milk-supply of 
large towns in India has long been realized, but it is only 
within the last few years that the subject of improving it 
has received the attention which it deserves. 

In Bombay and other large Indian towns, dairies have 
been established by private ent e rprise, in which a fairly good 
attempt is made to handle milk by Western methods. But 
these establishments cater for the well-to-do classes, who 
alone can afford to pay the high prices charged for milk 
at these places. The problem which therefore usually con¬ 
fronts the Health Officer in India is how to obtain a reason¬ 
ably pure and wholesome milk-supply from indigenous 
'agencies, viz,, the gowli. 

It is well known that milk is stored by these gowlis in 
dirty hovels, the brass milk-vessels undergo a process of 
so-called cleaning bv being scrubbed with mud obtained 
from filthy sources, and milk is carried a long distance in open 
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with, a wisp of dirty straw floating in it to prevent 
spilling. 

The legal provisions existing in the City of Bombay Munici¬ 
pal Act have been found defective in remedying these glaring 
evils and for the better regulation of the milk trade, a new 
section has recently been inserted in the Act. It is section 
412 A and runs as follows :—. 

“ No person shall without or otherwise than in conform¬ 
ity with the terms of a license granted by the Commissioner 
m this behalf— 

(а) carry on, within the city, the trade or business of a 
dealer in or importer or seller or hawker of milk, butter or 
other milk products ; 

(б) use any place in the city for the sale of milk, butter or 
other milk products.” 

In connection with the above section of the Act, the fol¬ 
lowing regulations have been framed and form the conditions 
of the license to be granted to a milk-seller. 


(a) Under clause (a) of section 412-A : - 

1. All dealers, importers, sellers or ha wkers of milk in public places 
must have their names and addresses marked upon the vehicles and cans. 

2. All milk exposed for sale must be- declared as pure buffalo or cow 
milk or skimmed milk. 

3. No dealer, importer, seller or hawker of milk shall cause or suffer 
any cow or buffalo, belonging to him or under his care or control, to be 
milked for the purpose of obtaining milk for sale— 

(i) unless, at the time of milking, the udder and teats of such cow or 
buffalo are thoroughly clean ; 

(«) unless the hands of the person milking such, are thoroughly clean 
and free from all infection and contamination ; and 

(m) unless the milk -receiving vessel is thoroughly clean and rinsed with 
dean boiling w r ater. 

4. Every dealer, importer, seller or hawker of milk shall take all 
reasonable and proper precautions in connection with the collection, 
storage and distribution of the milk, and Otherwise to prevent the exposure 
of the milk to any infection or contamination. 

5. He shall not keep milk for sale, or cause or suffer any such milk to be 
placed in any vessel, receptacle or utensil which is not thoroughly clean 
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(5. He shall cause every vessel, receptacle or utensil used by him for 
containing milk for sale to be thoroughly cleansed with steam or clean 
boiling water after it shall haw been used, and to be maintained in a con* 

>stant state of cleanliness. 

7. He shall not convey any milk for sale or distribution in open vessels, 
but the latter shall be provided with proper close-fitting covers under lock 
and key and a tap at the lower end through which the milk shall be retailed 
to the customers. If the milk is distributed in cans, they shall also be 
provided with properly fixed covers. 

8. He shall not at any time mix with other milk, or sell or use for human 
food, the milk of any cow or buffalo which may be suffering from Tuber¬ 
culosis, Rinderpest, Foot and Mouth Disease, or disease of the udder which 
may be certified by a Veterinary Surgeon to be tubercular. 

9. A dairyman or milk seller shall not permit any person suffering from 
any dangerous or infectious disease to sell or assist in the sale or distribution 
of milk, but shall at once cause every such person to be removed from the 
vicinity of the premises in which milk is stored or sold. 

10. A person engaged in selling or assisting in the sale or distribution 
of milk shall not knowingly come in contact or communication with any 
person suffering from any dangerous or infectious disease. 

(b) Under clause (b) of section 412-A : — 

1. He shall not keep any milk intended for sale in any room or place 
where it would be liable to become infected or contaminated by impure 
air, or by any offensive, noxious or deleterious gas or substance, or by 
noxious or injurious emanation, exhalation or effluvium. 

2. He shall not keep any milk intended for sale in any room used as a 
kitchen or as a living room or in any room where any other trade is carried 
on, or in any room or building, or part of a building communicating 
directly by doors, window or otherwise with any room used as a sleeping 
-room, or in which there may be any person suffering from any infectious or 
contagious disease, or which may have been used by any person suffering 
from any such disease and may not have been properly disinfected. 

8. He shall not keep any milk intended for sale in any room or building 
or part of a building in which there may be any direct inlet to any drain, 
or which opens on to a gully or in which a privy or water-closet opens 
directly. 

4. He shall at all times protect the milk, which is intended for sale, from 
dust- and flies by providing suitable covers to the milk-vessels. 

5. He shall not retail the milk to his customers by dipping his hands 
into the vessels, but the latter shall be provided with taps at the lower 
end through which the milk shall be drawn. 

fi. He shall cause the floor and drain of every such room or place, and 
every counter, shelf or bench on which milk*vessels are kept, to lie washed 
and thoroughly cleansed daily. 
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He shall cause every vessel used in his mil^-shop to be rinsed with, 
boiling water and thoroughly cleaned before and after use. 

3. Be shull cause the floor of every such milk-shop to be paved through - 
out with suitable impervious material approved by the Commissioner, and 
the paving shall be so sloped as to ensure effectual drainage having a 
gradient of not less than 1 in 30. 

9. He shall cause every part of the internal surface of the walls and 
ceiling of every such rrilk-shop to be thoroughly finie-washed twice at. 
least in every year, or oftener if so required by the Commissioner, 
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Infectious Diseases and their Prevention. 

% 

Under the heading of ‘ Infectious Diseases 5 are included 
diseases communicable from man to man and from animal 
to man. 

The list of such diseases in India includes many which are 
not met with in European countries. A knowledge of the 
causes and the way in which such diseases are communi¬ 
cated is a necessary part of the education of the Sanitary 
Official, whether he he the Health Officer or the Sanitary 
Inspector. 

Laws for Prevention and Notification of 
Infectious Diseases. 

The Acts relating to the prevention of infectious diseases 
in England are 

The Notification of Infections Diseases Act, 1889, and the Infectious 
Diseases Prevention Act, 1890, Tuberculosis Act, 1909. The first deals 
with the compulsory notification, by a medical practitioner to the Medical 
Officer of Health, as soon as he becomes aware of any each ease and by the 
head of the family or nearest relative, and relates to Small .pox. Typhoid 
( Enteric), Tuberculosis, Typhus, Cholera, Scarlet Fever, Dipht heria, Croup 
and Erysipelas and sometimes Measles, Relapsing Fever, Puerperal Fever 
and Phthisis, for which a fee of 2s. 6r/. is paid for every notification by a 
medical man in practice and 1,?. 6 d. for every case occurring in a public 
institution. The second relates to the pro ention of the spread of disease 
by milk and the disinfecting of premises and clothes and the letting of 
houses in which cases of infectious diseases occurred and the disposal of 
bodies of persons dying of infectious disease. 

The Public Health Act, 1875, also provides for the provision of hospital 
accommodation for infectious diseases and the compulsory removal thereto 
of cases of such diseases. 

In 1909 the Pulmonary Tuberculosis Notification Act came into force 
iu England. 

The Ministry of Health may at any time declare other diseases 
notifiable and issue special orders for the control of Plague, Cholera, etc. 
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—KfTndia the laws relating to the prevention of infectious diseases are 
framed on the above but the wording is different and the diseases are not 
a U ays S 1 iecified, the words “ any dangerous diseases ” being used. 

Sections of the Bombay Municipal Act relatino to 
Infectious Diseases. 

S 't21 " Every medical practitioner who treats or becomes cognisant of 
the existence of any dangerous disease in any private or public dwelling 
other than a public hospital, shall give information of the same with th 
least practicable delay to the Executive Health Officer. Th f 
ation shall be communicated in such form and with. bite. 11 ■_ 

Executive Health Officer, with the consent of the Commissioner, may 
from time to time require. 
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Name of the Street 

No. of House_ 

Name of Patient._ 
Sex - - _ 


Form of Notification in Bombay City. 

NOTIFICATION JF INFECTIOUS DISEASES. (Original.) 

information f »r the Executive Health Officer, Bombay. 

Diseases to be no tired are Small-pox, Plague, Cholera, Relapsing Fever, 
Enterio Fever, Scarlet Fever, Yellow Fever, Diphtheria, Typhus, 
tuberculosis. Leprosy, and Influenzal Pneumonia. 

Bombay , dated .... . ,. 192 


Age- 

Disease. 
Date__ 


Name of Street 

No. of 
House. 

1 

Name of patient j Se x. 

Age. 

Disease. 

Re¬ 

marks. 









Mediccd Practitioner . 


i ’' «vm/uwuu yji. vtw juctuciti rmciiimiter is j 

invited to Section 421 of the Bombay Municipal V Medical Practitioner. 

Aot, 18S8, quoted below, J 

Executive Health Officer, Bombay. 

Section 421:—“ Every Medical Practitioner who treats or becomes cognisant 
of the existence of any dangerous disease in any private or i>ublie dv (ling, other 
than a Public Hospital, shall give information of the same with the least 
practicable delay to the Executive Health Officer. The said information shall 
be communicated in such form end with such details a» the Executive Health 
Officer, with the consent of the Commissioner, may from time to time require,” 


<2\ 

a* 


Sanitation in India. 































Bombay Municipal Aor. 


457 


422* Tlio Commissioner may at any time, by day or by night, without 
notice, or after giving such notice of his intention as shall, in the circum¬ 
stances, appear to him to be reasonable, inspect any place in which any 
dangerous disease is reputed or suspected to exist, and take such measures 
as he shall think fit to prevent the spread of the said disease beyond 
such place* 

123. (1) If it shall appear to the Commissioner that the water in any 
well, tank or other place is likely, if used for drinking, to engender or cause 
the spread of any dangerous disease, he may, by public notice, prohibit 
the removal or use of the said water for the purpose of drinking. 

(2) No person shall remove or use for the purpose of drinking any water 
in respect of which any such public notice has been issued. 

424. (I) The Commissioner or any police officer empowered by him 
in this behalf may, on a certificate sigued by the Executive Health Officer 
or by any duly qualified medical practitioner, direct or cause the removal 
of any person who is, in the opinion of such Executive Health Officer or 
other medical practitioner, without proper lodging or accommodation, 
or who is lodged in a building occupied by more than one family, and who 
is suffering from a dangerous disease, to any hospital or place at which 
patients suffering from the said disease are received for medical treatment. 

(2) The person, if any, who has charge of a person in respect of whom 
an order is made under sub-section (1), shall obey such order. 

[The certificate is usually in the following form: — 

I do hereby certify that in my opinion (Tull name and race of patient 

to whom the certificate relates) --——— - - — - —•— J —— 

is without proper lodging or accommodation, (lodged in a building occu¬ 
pied by more than one family) and is suffering from a dangerous disease,, 
namely . 

Place and ( Signature : Health Officer. 

Date f 


Medical Practitioner. 
Order 


On the certificate: of- 


-192 , I do herebv, 


- - — - - dated 

pursuant to the 

provisions of section 424 (1) of the City of Bombay Municipal Act . 1888, 
direct the removal of — — : ———— ---*— —•- 


who is certified to be suffering from the disease of --—*-*—-—-to 

— -— being a hospital or place at which patients suffering 
from the disease of- — -———— —are received for medical treat¬ 
ment. 

Place and ) 

Date. ) Signature: 

Municipal Commissionc r. 
Municipal Officer (empowered under § 08) 
Police Officer.] 
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ction. 

425. (1) If the Commissioner is of opinion that the cleansing or disin¬ 
fecting of a building, or of a part of a building, or of any article therein 
likely to retain infection, would tend to prevent or check the spread of 
any dangerous disease, he may, by written notice, require the owner or 
occupier of such building to cleanse or disinfect such building or pail 
thereof or article therein and, if it shall appear to the Commissioner neces¬ 
sary, to vacate the said building for such time as . ball be prescribed in the 
said notice. 

(2) Provided that, if, in the opinion of the Commissioner, the owner 
or occupier is from poverty or other cause unable effectually to comply 
with such requisition, the Commissioner may cause the building or part 
of the building or article likely to retain infection to be cleansed or disin¬ 
fected and defray the cost of so doing. 

Note :~~The person., i f any, who has charge of the personin respect of 
whom the above order is made, Is bound under sub-section (2) of section 
42 l to obey such order and failure to do so will render him liable under 
section 471 to a maximum penalty of Its. 100. 

[The notice under section 425 (1) is in the following form :— 

To 

The Owner or Occupier of building No. Street. 

Whereas I am of opinion that the cleansing and disinfecting of the 
abovementioned. building will tend to prevent or check the spread of a 
dangerous disease, namely, 

and it appears to me necessary that such building be temporarily vacated. 
Now in exercise of the power in this behalf conferred on me by section 
425(1) of the City of Bombay Municipal Act, 1888, I do hereby require 
you to cleanse and disinfect the said building within days lr< in 

the service hereof, and within the said period to vacate the said building 
and not to re-oceupy the same until after the expiration of from 

the date on which the same shall be fully vacated as aforesaid. 

Place and T 

Date y Signature} j 

J Police Officer. 

42(1. (1) If the Commissioner is of opinion that the destruction of any 
hut or shed is necessary to prevent the spread of any dangerous disease, 
he nmy, after giving to the owner or occupier of such hut or shed such 
previous notice of his intention as may, in the circumstances of the case 
appear to him reasonable, take measures for having such hut or shed and 
all the materials thereof destroyed. 

(2) Compensation may be paid by the Commissioner, in any case which 
be thinks fit, to any person who sustains substantial loss by the destruction 
of any such hut or shed ; but except as so allowed by the Commissioner, 
no claim for compensation shall lie for any loss or damage caused by any 
exercise of the power conferred by this section. 

Note - Failure to comply with the requisitions of this notice will 
render an owner or occupier so failing liable under section 4.71 to a maxi¬ 
mum penalty of Rs. 100. 


Municipal Comniissione r. 
Municipal Officer. 
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(1) The Commissioner may provide a place, with all necessary 
apparatus and attendance, for the disinfection of clothing, bedding or other 
articles which have become infected, and in his discretion may have articles 
brought to such place for disinfection, disinfected on payment of such fees 
as he shall from time to time fix, with the approval of the Standing Com¬ 
mittee, in this behalf# or, in any case in which he thinks fit, free of charge. 

(2) The Commissioner may, from time to time, by public notice appoint, a 
place at which clothing, bedding or other articles which have been exposed 
to infection from any dangerous disease may be washed ; and no person 
shall wash any such article at any place not so appointed without having 
previously disinfected the same. 

(3) The Commissioner may direct the disinfection or destruction of bed - 
ding, clothing or other articles likely to retain infection. 

(4) The Commissioner may, in his discretion, give compensation for 
any articles destroyed under sub-section (3). 

428. (1) No person who is suffering from a dangerous disease-, shall 
enter a public conveyance without previously notifying to the owner, 
driver or person in charge of such conveyance that he is so suffering. 

(2) Notwithstanding anything contained in any Act relating to public 
conveyances for the time being in force, no owner or driver or person in 
charge of a public conveyance shall be bound to carry any person suffering 
as aforesaid in such conveyance unless payment or tender of sufficient 
compensation for the loss and expenses he must incur in disinfecting such 
conveyance is first of all made t-o him. 

429. The Commissioner, with the sanction of the Corporation, may 
provide and maintain suitable conveyances for the free carriage of persons 
suffering from any dangerous disease ; and when such conveyances have 
been provided, it shall not be lawful to convey any such person by any 
■other public conveyance. 

430. (1) No person who is suffering from a dangerous disease shall, — 

(a) without proper precaution against spreading such disease, cause 

or suffer himself to be carried in a public conveyance ; 

(b) cause or suffer himself to be carried in a public conveyance contrary 

to the provision of the last preceding section. 

(2) No person shall go in company with, or take charge of, any person 
suffering as aforesaid, who causes or permits himself to be carried in a 
public conveyance in contravention of sub-section (1). 

(3) No owner or driver or person in charge of a public conveyance shall 
knowingly carry or permit to be carried in such conveyance any person 
suffering as aforesaid, in contravention of the said sub-section. 

431. The owner, driver or person in 'charge of a public conveyance in 
w hich any person suffering as aforesaid has been carried, shall immediately 
provide for the disinfection of the same. 
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432. (1) No person shall, without previous disinfection of the same 
&ive, lend, sell, transmit or otherwise dispose of any articles which he know 
or has reason to know has been exposed to infection from any dangerous 
disease. 

(il) Nothing in, this section shall be deemed to apply to a person who 
transmits, with proper precautions, any such article for the purpose oi 
having the same disinfected. 

433. (I) No person shall let a building or any part of a building, in 
which he knows or lias reason, to know that a person has been suffering 
from a dangerous disease, without first having such building or part thereof 
and every article therein likely to retain infection disinfected to the satis* 
faction of the Executive Health Officer or of some duly qualified medical 
practitioner, as testified by such officer’s or medical practitioner’s certi¬ 
ficate. 

(2) For the purpose of this section, the keeper of a hotel or inn shall be 
deemed to let part of bis building to any person accommodated in such 
hotel or inn. 

Special Sanitary Mecmire.% 

(1) In the event of the city being at any time visited or threatened 
with an outbreak of any dangerous disease, or in the event of any infectious 
aiseaso breaking out or being likely to be introduced into the city amongst 
cattle, including under this expression sheep and goats, the Commissioner, 
if ho thinks the ordinary provisions of this Act or of any other law at the 
time in force are insufficient for the purpose, may, with the sanction of 
Government, 

(а) take such special measures, and 

(б) hy public notice prescribe such temporary regulations to be observed 
by the public or by any person or class of persons, 

a* he shall deem necessary to prevent the outbreak of such disease or the 
spread thereof. 

(2) The Commissioner shall forthwith report to the Corporation any 
measures taken and any regulations prescribed by him under sub-section (1)* 

450. (1) In the case of a person who has been attended in his last illness 
by a duly qualified medical practitioner, that practitioner shall sign and 
forward to the Commissioner a certificate of the cause of such person's 
death in the form of Schedule P, or in such other form as shall from time 
to time be prescribed by the Commissioner in this behalf, and the cause of 
death as stated in such certificate shall bo entered in the register, together 
with the name of the certifying medical practitioner. 

(2) The Commissioner shall provide printed forms of the said certificates, 
and any duly qualified medical practitioner resident in the City shall bo 
supplied, on application, with such forms, free of charge. 
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:e Dangerous Infectious Diseases in India and 
the Tropics include 




Intestinal. 


Infectious, contagious 
or 

inocu table. 


Cholera. 

Diarrhoea. 


Dysentery. 


Sprue. 

Enteric Fever. 
(Typhoid). 


Typhus Fever. 
BerPBeri 


Tuberculosis. 
Malta Fever. 


Tuberculosis' 
Small-pox. 


Anthrax. 

Leprosy. 

Erysipelas. 


Measles, 

Whooping Cough. 
Diphtheria. } 
Scarlet Fever. \ Rare. 


Conveyed 

by 

Insects. 


Malaria. 

Relapsing Fever. 
Plague. 

Dengue. 


Chicken-pox. 

Influenza. 

Puerpe ral Feve r. 

Epidemic Pneumonia. 
Mumps. 

Tetanus. 

Actinomycosis. 

Glanders. 

Hydrophobia. 

Cerebro-Spinal Meningitis. 


Filar i as is and 


Elephantiasis. 


Kahi Azar and 
Oriental Sore. 


Yellow Fever. 
Sleeping Sickness. 


As regards the “ intestinal ” diseases, it may be stated 
that their prevention lies chiefly in sanitation, personal, 
domestic and public. 

Infected food in some form, infected water or infected 
milk, infected carrier, human or animal, is the cause of these 
diseases. 

Each of these diseases is conveyed by a special organism, 
in each case gaining access to the intestinal canal by the food., 
milk, or water, either directly or indirectly, and possibly by 
infected latrines and the methods of ablution. Flies, ants 
and other insects, also rats and mice may become carriers as 
well as infected human beings. 
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Koch has laid down certain conditions as to the microbial 
origin of communicable diseases, viz ,:— 


( 1 ) 

( 2 ), 


(3) 


The micro-organism must be found in the blood. 

The micro-organism must be isolated from the 
blood and cultivated in suitable media outside the 
animal body. 

A pure cultivation thus obtained produces the same 
disease when introduced into the bod}' of a healthy 
animal. 

(4) In the inoculated animal the same micro-organism 
must again be found. 

The onset of an attack of most of the commonly recognized 
communicable diseases is characterised by fever. Hence the 
two expressions “ fever ” and infectious disease ” are com¬ 
monly regarded as synonymous. 

The first stage in the course of a fever is the** £ infection 
or the time at which the germ of the disease enters the body. 
This period varies in different diseases. The manner in which 
the infective germ has gained access to the body varies consid¬ 
erably. 

The period between the date of infection and the onset of 
the disease is called the period of incubation, and varies consi¬ 
derably in different diseases : in Small-pox from 12 to 15 dtiys ; 
in Enteric Fever few days to 3 weeks, fee. It is important 
to know, as accurately as possible, the incubation period of 
those affections against which we wish to adopt measures 
of prevention. 

We next come to the onset of the disorders which in most 
cases is sudden and marked by a rise of tempera¬ 
ture and other symptoms such as shiverings, convul¬ 
sions, fee. In some, the onset is insidious, the patient 
being scarcely able to fix. the day on which his illness 
commenced. The fever subsequently passes through two 
more stages, which may be called the height and the decline 
of the fever. 


Dangerous Infectious Diseases. 


T^^ifther there is a period of convalescence to follow, which 
may be short or long. 

In regard to epidemic diseases, an informal conference of 
Sanitary Commissioners was held at Simla in May 1919. 
This body recommended the following measures, most of 
which were subsequently approved by Government (Resolu¬ 
tion No. 11357 of 12th November 1920):— 

(1) Publication of correct vital statistics of larger towns 
in the provincial Gazettes and the modification of the 
form of weekly reports regarding the condition of 
health at principal ports; 

(2) Early notification of all infectious diseases ; 

(3) Provision of properly qualified class of Medical 
Officers of Health for urban and rural areas ; 

(4) Security of appointment of urban and rural M. 0. H. 

(5) Institution of State Faculty of Public Health for 
each province; 

((>) Industrial hygiene in the prevention of industrial 


dust and the reduction of hours of labour ; demand 
for additional staff of Inspectors ; 

(7) The hygienic education of the general public, 
inclusive of students and scholars; 

(8) Necessity of securing to the Sanitary Commissioner 
the position of responsible technical adviser to the 
Local Government in all matters affecting public 
health ; 

(9) Establishment of a public health bureau for 
publishing a public health bulletin ; 

(10) Training staff for employment in epidemic times : 
the training to be confined to such primary matters 
as the disinfection of wells, treatment of cholera 
stools, rat trapping and baiting, &c. ; 

(11) Prevention of the importation of Yellow Fever. The 
reduction of facilities for the breeding of stegomyia 
mosquitoes in ports and legislation to enable ports 
to take action against the breeding of mosquitoes. 
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Epidemics and Infectious Diseases—Rules for 

THE GUIDANCE OF CONSERVANCY AND SANITARY 


Inspectors. 


3. In dealing with epidemic diseases, such as Cholera 
and Small-pox, all other duties should be put aside, and 
immediate attention given to cases brought to the Inspector’s 
notice. 

2. When a case of Cholera is reported to the Conservancy 
Inspector, he shall at once arrange to disinfect the privies, 
traps and receptacles with Izal fluid, and clean and flush the 
gullies with Pesterine. 

3. Gullies, where dead rats have been found, should 
be well cleaned and flushed and then pestermed. 

4. During epidemic seasons, all boarding-houses, Goanese 
clubs, musajarkhanas and dharmashalas shall be regularly 
visited and inspected by the Inspector or Section Sub- 
Inspector. 

5. The following disinfectants shall be used :— 

Pesterine or Kerosine for Plague-infected houses and 

where rats have been found ; also to prevent breed¬ 
ing of flies, &c., and in case of accumulations of water 
to prevent mosquito-breeding. 

Izal Fluid for Small-pox, Cholera, Phthisis, Measles, etc., 
and mixed with Pesterine for Malaria as it has been 
found to be effective in killing larvae. 

Sulphur for fumigating after Small-pox, Measles, Phthisis, 
etc., and for-vermin. 

Izal powder for places where fluid cannot be used and 
for those fouled by human excreta and urine. 

Permanganate of Potash for wells infected with Cholera 


vibrio. 


Plague. 


The present epidemic of Plague in India was first noticed 
ill Bombay in August. 1896. In spite of all attempts to 
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^frmvent it, it spread all over the island, and from the island 
to the mainland. The disease may be said to have become 
indigenous in Bombay from 1897. In 1898 a Plague Com¬ 
mission was appointed to inquire into the cause, &c., of 
the disease. The Commission spent four months in India 
and returned to England, and in 1901 issued a report on 
their investigations. 

Evidence was taken from every one in India who was 
considered to have had any experience of the disease. In 
addition to this Commission, deputations were sent from 
Austria, Germany, France, Russia, Turkey and other count¬ 
ries to investigate the disease. The inquiries have all 
been published and comprise much that is of value. But 
the actual results of this Commission, so far as controlling 
the disease or throwing any light on its origin, its method, of 
infection and measures to prevent its spread in India are 
concerned, have been practically nil, as evidenced by 
the virulence of the disease during succeeding years in 
India. 

The present Plague Research Commission, appointed in 
1905, publishes from time to time the results of its investiga¬ 
tions and constantly produces new and interesting material 
bearing on the subject. 

Col. Liston, c.i.E,, i.m.s., Director of the Bombay Bacterio¬ 
logical Laboratory, and senior member of the Commission 
in India, has published memoirs on Plague prevention and 
Inoculation, which are very valuable contributions to the 
literature on the subject. 

Col. Browning-Smith, i.m.s,, working independently in 
the Punjab, deals with the prevention and epidemiology 
of the disease, while Major Kunhardt, i.m.s., also on the 
Commission in Bombay, has contributed some interesting 
notes on the epidemiology of the disease in villages. 

To get an insight into the completeness of the investi¬ 
gations made, their reports should be consulted. 
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Introduction into Bombay. 

IIow the disease was brought to Bombay in the first in¬ 
stance is still unascertained. Several theories have been 
advanced, the most important being as follows :— 

(1) The disease may have been brought to Bombay by sea from 
Hongkong or from the infected parts in southern China. 

(?) It may have been conveyed from the Persian Gulf, the disease 
being endemic in Mesopotamia. 

(3) The infection may have been carried from Kumaon. and Garhwal 
Hills to Bombay by pilgrims. 

(1) Another theory is that it was brought by pilgrims from Jeddah, 
It has been suggested that the infection may have been carried 
by rats, merchandise, infected clothing, food and grain. 

(5) A reference to the map of southern China, India and Arabia will 
be of interest with regard to the theories suggested. It will be 
seen that in August, ISM, Plague first appeared in Bombay 
after an interval of 200 years. Plague was reported in Hongkong 
in 1894, 1.895 and 1890 ; also in Arabia and China in 1893, 1894. 
1895 and 1890. 

Bombay is a large and important port and city on the west 
coast of India, and in constant communication with Arabia 
md the Persian Gulf and the Red Sea Coast, Assyr, &c.„ 
where Plague is endemic. 

The disease first appeared at Bombay and spread inland to India, west 
to east. The disease did not come overland across the continent of India 
to Bombay. It is reasonable then to assume that it was introduced by 
shipping. The trade lie tween Bombay and Hongkong is small, compared 
with the other Indian Ports, as Calcutta, Rangoon and Singapore, &c. 
Ships trading between Hongkong and Bombay touch at many ports before 
reaching Bombay, but no history of Plague is known previously at any 
of the ports of India and Burma, previous to the outbreak of Plague in 
Bombay in 1896, nor did Plague appear at any city inland between Kumaon 
and Bombay. It appears, therefore, more than probable that the disease 
came from the Persian Gulf or Arabia, being brought either by pilgrims 
who come and go to the extent of 20,000 per annum, or merchandise or 
grain, rats or vermin. The disease appeared first in grain merchants* 
quarters near the docks. 

Once introduced into Bombay with its large population, 
all conditions were ready for its rapid diffusion. 

Plague, thoroughly established, thrives when suitable 
conditions are found for its sustenance, and when the people 
are over-crowded in dark, dirty, ill-ventilated, badly lighted 
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houses and rooms are so dark as to require 
a light in the day time, when the sick and the healthy 
live together, when the conditions of climate, atmosphere and 
temperature and moisture favour its propagation, and 
when the habits and customs of the people prevent measures 
being taken to prevent the spread of the disease ; when the 
floors, walls, ceilings and collections of rubbish in houses 
form a suitable rendezvous for rats, fleas and all sorts of 
vermin; when the primitive method of night-soil removal 
and drainage facilitate the accumulation of filth and garbage, 
and provide a happy hunting ground and food supply for rats. 

The incidence of Plague follows closely insanitary sur¬ 
roundings, absence of domestic, personal hygiene, over¬ 
crowded insanitary areas, want of ventilation and light 
and the presence of filth—in fact, the incidence of the 
disease is directly related to the insanitary domestic sur¬ 
roundings which harbour rats. 

Sanitation and Plague. 

Sanitation, properly applied, influences the spread o 
Plague. Sanitation is the result of bacteriological, clinical and 
epidemiological investigation into the cause of disease, and 
embraces the whole of practical, preventive medicine as well 
as the every-day work of practical sanitation. It is not 
for a moment suggested that the insanitary surroundings 
mentioned are the cause of Plague; but the insanitary 
condition of the people, due possibly partly to poverty and 
ignorance, is the cause of the persistence of Plague; that 
Plague is now practically confined to that class, and that 
when it is contracted by those who pay more attention to 
sanitation, the disease is easy to control. 

Sanitation includes not only the provision of sanitary 
houses and streets and proper method of drainage and water- 
supply; but everything which tends to improve public 
health and to prevent the spread of disease, including 
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investigation into the causes of sickness and death, the 
provision of hosiptals, medical relief, health visitors and 
instruction in personal hygiene and the spread of the know¬ 
ledge of the cause of disease. 

The development of sanitation and its effect on the health 
of the people during the past fifty years has been very mark¬ 
ed, and is nowhere more striking than in the investigation 
into the cause and prevention of the spread of infectious 
diseases such as Yellow Fever, Sleeping Sickness, Malaria, 
Plague, Diphtheria, Small-pox, Enteric, &c. 

Conveyance of the Disease. 

Certain diseases may, and doubtless do, depend upon highly specialised 
obligate parasites, incapable of thriving except in the tissues of hosts. 
Such organisms, though themselves a product, of evolution, may have been 
evolved in the remote past under conditions of environment never since, 
and perhaps never again to be, reproduced. 

Notwithstanding, therefore, that ail pathogenic micro-organisms are 
doubtless, especially as regards their pathogenic function, subject from 
time to time to minor variat ions within the limits of the species, yet many 
species of such organisms may have long since attained a high degree of 
fixity of type and thus exhibit now but little tendency to variation beyond 
such limits That such is actually the case with regard to the mierophytic 
causes of some of the diseases, there seems ample epidemiological evidence 
to show. 

Tn this connection it is important to note that occasional difficulty in 
tracing particular attacks of a given disease to previous cases is far from 
justifying hasty conclusions that such attacks have had another origin. 
The probability of such being the case must depend upon a comprehensive 
view of the ascertained facts, with regard to the disease in question at h ast, 
that is, pending definite knowledge of the life-history of the microphyte 
upon which the disease depends, the multifarious ways in which infection 
may have been carried and the difficulty of tracing its carriage by man: 
such ways must be fully taken into account. Allowance must also be 
made for errors of diagnosis, untreated and concealed eases, which largely 
add to the difficulty of following out the casual association between succes¬ 
sive and connected attacks. If this difficulty is met with in the early 
cases of an outbreak, the possibility of tracing back the outbreak to some 
previous prevalence in a more or less remote neighbourhood, to w hich it^ 
may in reality have been due is entirely prevented. 

Certain diseases appear to have special seat; or points of invasion, that 

is to say, the viruses upon which they depend usually attack the body 
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some special channel or channels, and j)03sess little, if any, ability ol 
primarily establishing themselves elsewhere. This appears to be the case 
with regard to the poisons of Diarrhoea, Cholera and Enteric Fever, which 
make their assault upon the intestinal mucous membrane, and with regard 
to the poison of Pneumonia which attacks the lungs, and Diphtheria which 
attacks tonsils and throat. 

The.sc facts are of considerable importance with respect to the spread of 
such diseases, for it is not sufficient, in cases of the kind, that the poison 
should simply be brought to the body, but it must be conveyed also to the 
particular part of the body which is vulnerable to it. Here we find an 
analogy in the behaviour of the parasitic fungi which produce the diseases 
of plants. Some of these attack the flowers, some the fruit, and some 
the roots. 

Take, for instance, Enteric or Cholera ; we know that these diseases are 
caused by a poison introduced directly into the intestinal canal either by 
mouth or rectum. We know that the food or water-supply is infected 
directly or indirectly from a previous case of the disease by those channels 
and this knowledge has enabled us to prevent the spread of these diseases 
by sanitary precautions outside the dwellings ; with, regard to Plague, 
we have no such knowledge to guide us. In fact, up to a short time ago. our 
knowledge on this point was negative. If our view of pathology of the 
disease is correct, we can eliminate food and water. Bubonic Plague is 
a direct contagion, and contact with the body either through the mucous 
membrane of the mouth and thorax or other mucous membrane or by the 
skin is necessary for invasion, and it. is this which supports the view that 
the personal surroundings of the individuals are the factors which con¬ 
tribute to the spread of Plague. 
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Statement showing Plague Mortality in 
THE WHOLE OF INDIA AND IN BOMBAY ClTY 
SINCE 1896. 


Year. 

No. of 

Deaths from Plague 
in India. 

No. of 

! Deaths from Plague 
| in Bombay City. 

1896 

2,219 

1.936 

1897 .. 

53,816 

11,003 

1898 

116,285 

18,185 

1899 

139,009 

15,796 

1900 

92.807 

13,285 

1901 

283.788 

18,736 

1902 

583,937 

13,820 

1903 

865,578 

20,788 

1904 . 

U43,993 

13,538 

1905 

1,069,140 

14,198 

1906 

356,721 

10,823 

1907 

1,315,892 

6,389 

1908 

156,480 

5,361 

1909 

178,808 

5,197 

1910 

512,605 

3,656 

1911 

846,873 

4,006 

1912 

306,488 

1,717 

1913 

217.869 

2,609 

1914 .. 

296,623 

2,941 

1915 

380 501 

599 

1916 

205,527 

1,987 

1917 

437,036 

1,706 

1918 

440,752 

1,143 

1919 

74,284 

702 

1920 

Not available 

282 

Total .. 




Hague is a specific, inoculable and otherwise communi¬ 
cable epidemic disease common to rnan and many of the 
lower animals. It is characterised by fever. adenitis, a 
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Hpid course, a very high mortality and the presence of a 
specific bacterium, Bacillus pestis, in the lymphatic gland, 
viscera and blood. In a large proportion of cases, buboes 
form in the groins, armpits or neck. 

The characteristic microbe appears in great profusion 
in the buboes, in the spleen, intestines, lungs, kidneys, liver 
and other viscera and also—though In smaller numbers—in 
the blood. In the Pneumonic type of the disease, it is pre¬ 
sent in the sputum in enormous numbers. It occurs also 
in the urine and faeces. 

Yersin's experiments prove conclusively that Plague 
is communicable by ectozoa, especially rat fleas, principally 
Pulex cheopis, which act as passive intermediaries and 
carriers of the bacillus The Baccillus pestis multiplies in 
the stomach of the flea, retaining its virulence for 7 or 8 
days and being passed out in the faces ; so that the flea 
serves not only as a carrier, but also as a multiplier of 
the germs. 

Recent researches by the Plague Commission working 
in Bombay show that Plague in man is intimately connected 
with Plague in rats, and that the flea from infected rats may 
convey the disease to man. As far back as the history of 
the disease goes, the rat has in some way been associated 
with the disease in man, and rats have been destroyed with 
the object of preventing it. 

The following is a summary of the latest report of the 
Plague Commission’s work. The opinion given by them 
recently published is— 

(1) That epidemics of human Plague are directly dependent on the 
occurrence of epidemic Plague in rats. 

(2) That there is no evidence that any animals except rats play an 
important part in Plague epidemics. 

(11) That in the great majority of cases, during an epidemic of 
Plague, man contracts the disease from Plague-infected rota 
through the agency of Plague-infected rat fleas. 

(4) That in large towns Plague may persist throughout the year 
since a few cases of acute Plague in man and rats occur during 
non-epidemic Plague season. 



Post-mortem' appearances :— 


(1) Rigor mortis, —Well marked and prolonged, limbs project stiffly 
and the) carcass has a wooden rigidity . 

(2) Subcutaneous congestion and. haemorrhages. Distinct reddish hue 
on removing the skin, subcutaneous haemorrhages seen commonly 
in the subma,ciliary region and the flanks. Pink feet in rats dead 
over one hour are quite characteristic and well marked in the 
fore-feet. 

(3) Buboes —In order of frequency, these are found in the neck, 
axilla, groin and x>oHm- 75 % are in the neck. 

In the 'primary bubo , the gland is enlarged and congested 
and when cut across shows haemorrhagic points. It is recognised 
by the presence of enlarged hard masses in the situation of the 
lymphatic glands, and by the existence of infiltration and extra¬ 
vasation of blood in tho vicinity. 

In the secondary buboes , the gland is slightly enlarged and 
congested ; but there is an absence of infiltration and haemor¬ 
rhages,, 

(4) The Liver- —Larger than normal— paler and pinkish in advanced 
cases. 

It pits on pressure and is easily lacerated. Lobules clearly 
demarcated and this, combined with the yellowish appearance of 
the parts affected, contrasting with the reddish colour of the 
congested areas, constitutes what is termed mottling. Small, 
necrotic foci scattered over its surface ; they are discrete and 
about the size of a pin’s head and show as if it were dusted with 
pepper. This granular or mottled appearance is very charac¬ 
teristic. 

(5) Sphxn —Larger and firmer. A necrotic patch if combined with 
even slight “mottling” of the fiver is very suggestive of Plague. 

(6) The Pleurae —Pleural effusion is very characteristic. The effusion 
is quite clear and is often very abundant. 

Remarks .—The presence of a typical bubo ; after which, in the order 
of their importance, corue the “granular' liver, subcutaneous haemor¬ 
rhages and pleural effusion. 

If all these features are absent, then the rat is not Plague-infected. A 
rat poisoned with the “rat exterminator’* may show granular liver, but 
in this case the absence of all other signs of Plague and the presence of 
acute inflammation of the stomach and intestines, a condition never seen in 
Plague, serve to render the diagnosis easy. 

A large subcutaneous haemorrhage without other signs of Plague is due 
to injury. 

Rata with eczematous or hairless patches should be discarded, 
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The habits of rats vary according to the species to which 
they belong. There are many different kinds of rats, but 
for convenience they may be divided into (a) house rats and 
(6) field rats. 

This division is not strictly accurate, because s<mie field 
rats enter houses arid vice versa. 

The house-frequenting rats are of prime importance so far 
as Plague in man is concerned. 

There are at least four common house-frequenting rats in 
India, but they do not all play an equally important part 
in the spread of Plague. 

Two of these four kinds can be dismissed very shortly I 
they both belong to the genus Nesokia, a group of rats more 
familiarly known as bandicoots. 

Before Plague was introduced into Bombay, the large 
bandicoot was frequently seen in houses, but it is now a 
rare rat in Bombay. 

Occasionally, however, the lesser bandicoot (or Nesokia 
Bengalensis) is met with. 

Among a very large number of rats found dead and caught 
alive in Bombay City and examined by the Plague Com¬ 
mission, this species constituted only 1% of the whole. 

Nesokia Bengalensis. 

Short, stumpy, pig-like lace. Broad fore-head. Large ears. Rough 
bristly fur. Short, comparatively hairless tail. 

The other two kinds of house-frequenting rats with which 
we are more concerned are ; (1) the Mus decumanus arid (2) 
the Mus rattus. 

Mus Decumanus. 


This rat is comparatively rare in India. Indeed it is never found in 
inland villages, and has only recently established a footing in some of the 
larger Indian seaport towns. 
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is found in Bombay City where sewers and drains exist., but it earmtTt 
be captured in the suburbs where drainage systems are unknown, It lives 
in burrows and drains, for t|t® most part constructed outside of houses, 
but it enters houses for food. 

It feeds on garbage of all; kinds, if is a dirty, shy, timid rat, shunning 
the society of man but living on the refuse he leaves. It first- made- its 
presence manifest hi England and some other European countries coinci* 
denfcly with the disappearance of Plague from them. 

The rat is said to have been imported from Norway ; hence it has been 
called the Norwegian rat. 

It gradually displaced in England another species,' viz., Mus raitus. 

Characteristics of M. decimanns as compared with M. raitus. 
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Mus Demmanm. 

(1) It has a longer and sharper snout. (2) Smaller ears, (3) Fur, 
less bristly. (4) A more hairy bi-coloured tail, the dorsal surface of which is 
darker than t he ventral. 

Mtjs Eattus. 

This rat was common in England in tlm early Plague period. It has, 
therefore, sometimes teen called the old English black rat. It is the 
common house rat of India. It is a neat, clean-li ving creature, very do- 
meatioated and constantly associated with man. 

It lives and breeds in human dwellings, in cupboards, beneath boxes or 
among any sort of luraber. It finds ideal conditions for existence in Indian 
houses. Intimately associated with man, it readily finds shelter on ships 
and trains among the materials placed on board for transport. 

It frequently makes for itself burrows in the earthen floors and walls of 
huts in Indian villages, there it breeds and multiplies with great rapidity, 
feeding upon the grain and other materials stored in the house. 

In the island of Bombay there are probably 3 sewer rats (M. deeu. 
manus) to every 7 of the house-rats (M. rattus) 
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Mu,i Rattus ♦ 

CHAR ACT BREST ICS OF MUS R ATT US. 

,. Comparatively small. 

.. Dark. 

.. Small and pointed. 

.. Large. 

.. Shorter than the tail. 

Prefers to live in roofs of houses, 
above). 

Comparative Table. 


Size 

Colour 

Head 

Ears 

Body 

Habits 



Aims Decumamia. 

Mus Rating. 

Size 

Comparatively large. 

Comparatively small. 

Colour 

Browr. 

Dark. 

Head 

Thick and short. 

Small and pointed. 

Ears 

Small. 

Large. 

Coat 

Rough. 

Smooth. 

Body 

Longer than tail. 

Shorter than tail. 

Habits 

Burrowing. Lives in 
drains and cellars. 

Lives in roofs and inside 
of houses. 
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Mm ratius Ls a Plague-spreading rat because of its habits. 

That M. rattus is the most important Plague-spreading 
rat in India has been amply proved by the Plague Com¬ 
mission. The Commissioners were enabled to secure for 
examination a large number of rats found dead or trapped 
alive in Bombay City. They were thus able to record each 
week the number and species of the Plague-infected rats 
found. The examination and record was continued for a 
year, and the mean weekly number of infected rats of each 
species for that period was calculated. The Commission 
was also supplied with figures of the weekly human morta¬ 
lity from Plague in the City, and so was able to calculate a 
mean weekly human Plague mortality figure for the year. 

The Plague among Mas rattus precedes the Plague among 
men by an interval of a week to a fortnight. 


The Rat Problem in India. 


The rat problem in India falls under the following 


heads :— 


A. Diseases caused by rats.— 

I. Plague, 

II. Rat bite fever. 

III. Spirochaetosis. 

IV. Other diseases in man and animals, viz.> 
Trichinosis, etc. 

B. Materia] damage caused by rats.— 

I. Consumption of grain. 

II. Damage to standing crops. 

III. Damage to fabrics, structures, etc, 

IV. Accidental fires, &c. 

C. Expenses incurred in rat destruction and in anti- 

Plague measures.*— 

I. Payment of staffs. 

II. Traps and poison. 

III. Anti-Plague inoculation. 

IV* Evacuation, disinfection, etc. 


I 
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Rats and Plague. 

The association of the rat with Plague is no new theory. 

The mortality amongst rats preceding a Plague epidemic 
has hem quoted in the history of most of the Plague epidemics 
for many years. Since, however, the discovery of the Plague 
bacillus by Kitasato. and the presence of the bacillus in the 
rat during the Plague epidemics, the relation of rat Plague 
and human Plague has been more clearly demonstrated. 

The relation of the epizootic and epidemic Plague has been 
carefully studied in outbreaks of the disease in Hongkong 
(Hunter). South Africa (Blaekmore and Mitchell), Sydney 
(Ashburton Thompson), and other places, and was early 
recognised in India by Simond, Hankin, Weir, and the German 
Commission. 

Some idea of the intimacy of the correlation between 
human Plague and Plague in rattus can be gathered when 
it is stated that it has been mathematically calculated from 
figures supplied by the Plague Commission, that) the cor¬ 
relation co-efficient of human Plague with the rattus Plague 
of the second previous week is *9407 with a possible error 
of +*0096. Statisticians generally consider a correlation 
co-efficient very large when it is greater than *75. We may 
conclude, then, that the. relationship between the incidence of 
Plague in man and Plague in M. rattus is extremely close. 

The Commission, as the result of exhaustive inquiries in 
certain small villages, where M. rattus was practically the 
only rat caught, were able to show that the correlation in 
time found to exist between Plague in M. rattus and Plague 
in man held good also as regards space. Where rats died, 
there, a week to a fortnight later, human cases commonly 
occurred. They were thus able to conclude that Plague in 
M. rattus is the direct cause of human Plague in India. It 
is the habits of M. rattus, the house-rat, that make this rat 
so important a Plague-carrier. 

The common cause of Plague in the rat and man is the 
Plague bacillus, a delicate organism which can only exist 
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in the body of a living animal. The mere handling of Plague 
infected animals or living in contact with persons suffering 
from the disease, is not as a rule the means by which infection 
is conveyed from the sick to the healthy. Under ordinary 
circumstances, infection can only take place when the Plague 
germs are injected beneath the skin. In other words, the 
bacillus requires to be transferred from the blood of the sick 
to the blood of the healthy. This transfer of the germ from 
the sick to the healthy is generally effected by the blood¬ 
sucking rat-flea, the Pulex cheopis. 

There is however another form of Plague, the pneumonic, 
which can be conveyed by direct infection. 

Breeding. 

One female rat can have 6 litters of young every year and 
on an average either 7 or 9 in each litter and is thus capable 
of producing 48 rats per annum. Of these 48, 24 are female 
ind at the age of a little more than two months each produces 
i litter of from 6 to 9. 


One pair of rats. 


FECUNDITY TABLE. 
After Suachlag. 


1 doe has 
a litter. 

IX* o. 
29. 

Feb. 

15. 

A pi. 

1 . 

IVJay 

15. 

1 

July 

1 . 

Aug. Litters. 

5. 1 by 6 of 8=48 

1st generation : 

1st litter : 4 does 

have litters. 

A pi. 
15 (a) 

June 

MO 

July 
15 (a) 

Sept. 

1 (a) 

•• 

4 by 4 of 8=128 

2nd litter: 4 does 
(b) have litters. 

Jurte 

1 

July 

15 

Sept. 

1 

•* 


3 by 4 of 8=i96 

3rd litter: 4 does 

(c) have litters. 

July 

15 (c) 

Sept. 

1 (e) 




2 by 4 of 8=64 

4th litter: 4 does 

have litters. 

Sept. 

1 (d) 





1 bv 4 of 8=32 

2nd generation: 

1st litter: 16 does 
(a) have litters. 

Aug. 

1 

Sept. 

15 



•• 

2 by 16 of 8=25 .' 

2nd litter: 16 does 
(a) have litters. 

Sept. 

15 





1 by 10 of 8=128 

1st litter: 16 does 
(b) have litters. 1 

* • 

* # 

# * 

# # 

# * 

l by 16 of 8- -128 

Total .. 880 
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young Mus rattus at birth has the appearance of 
a tiny, hairless, red lump of flesh weighing about 5 grammes. 
The eyes are closed and open only after a period of 
two weeks. The young rat gains about a gramme per day 
in weight till it grows up to a weight of 100 grammes. After 
reaching this limit the increase in weight is not so regular 
as to enable one to tell the age of the rat. The young are 
weaned in the course of the 4th week, and reach a state of 
maturity on attaining a weight of 70 grammes or when a 
little over two months old. 


Damage done by Rats. 


Rats clo great damage to property and material—by bur¬ 
rowing under foundations, through walls, gnawing through 
doors, partitions, ceilings, and house-gullies. In docks, 
warehouses and shops a large quantity of merchandise i s 
annually destroyed. They have also been known to gnaw 
through gas and water fittings, through drains and sewers, 
occasioning thereby great inconvenience to the residents. 
Food, furniture, books, linen, pets, eggs, furs, leather and 
valuable textile goods, fruits, vegetable and standing crops 
are readily attacked and if not devoured are destroyed bv 
rats. In India the annual loss due to rats from all causes 
is estimated at 60 crores of Rupees. 

It is estimated by Mr. Boelter that there is a rat popula¬ 
tion in England and Wales of 40,000,000 rats, or 1 per head 
of the human population. Assuming that this ratio hold^ 
good in Bombay, the rat population in Bombay before 
rat destruction began would be 1.000,000. The natural 
mortality is estimated as 25 per cent, per annum and the 
mortality of rats accounted for by rat campaigns 25 per cent. 

This does not represent, the actual number destroyed, as 
many thousands are poisoned and their dead bodies washed 
out in the sewers and are never found; probably as many 
more are destroyed by rat campaigns, and the number is 
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thus kept down, because in a confined and limited area, the 
number could not go on increasing. 

To give an idea of the damage done by rats in a city like 
Bombay, it is estimated by Mr. Boelter in his book (" The 
Rat. Problem ”) that every rat will do one farthing’s worth 
of damage every day. 

In addition to the rats caught and collected, there must 
be about the same number dying of other causes, or rough¬ 
ly 1,000,000 per annum and this represents on the above 
basis about £400,000, or 60 lakhs of rupees per annum saved 
to the commerce of the City. But it means a great deal 
more than that, as, had these rats not been destroyed, after 
deducting deaths from natural causes, 25 per cent, of these 
could have increased to 200,000,000. 

It might be argued that, by killing 500,000 rats annually 
in Bombay, the remaining become stronger and multiply 
faster. It has been compared to a war where the 
population of a country always become greater and stronger 
after a war ; but in war the females are not killed, only males, 
while in inrat-war both are killed and very often, killing 
a female, 10 others are killed and the war is always going 
on and the number thus kept down. An increase of males in 
wild multiparous animals tends to decrease the population 
if there be not a corresponding number of females. 

It is estimated that in the grain godowns in the City, there 
are rats doing a damage to the grain of at least Rs. 50,00,000 
(fifty lakhs) per annum. 

The Main Food of Rats. 

The Mus rattus prefers as food, grain which is in common 
use in the locality or country. The Poona rats will prefer bajri 
grain, the Madras rats rice, the Sholapur rats jowar grain and 
so forth. In the hot weather and where an insufficient supply 
of water exists, the rats prefer fruit and vegetable to grain. 

The most popular with them are the sweet potato, melon, 
cucumber, coriander leaves, mango and the cocoanut. 
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Fleas. 


The possibility of insects playing some role in the transfer 
of Plague from rat to rat and rat to man occurred to many 
investigators: Yershi 1894, Hankm 1897, Nuttal 1897, 
Ogata 1897, Simond 1898 and Liston 1903, recorded their 
observations that, whilst sucking, fleas were in the habit of 
discharging the contents of their intestines upon the skin 
in the neighbourhood of the puncture, and in consequence 
infected material might subsequently be rubbed in during the' 
relief of the irritation (see Report of Commission). Liston in 
his paper on “ Plague Rats and Fleas ” in 1905 recorded 
many valuable observations and experiments. But during the 



Blood of Plague-infected Rat containing Plague bacilli. 


past few years the Plague Research Committee, working in 
Bombay, have made extensive observations regarding the >• 
relationship of rat Plague and human Plague, and the results 
of their work have supplied us with the data which place us i 
in the position we are now in. ' - 

31 
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Stomach contents of flea showing Plague bacilli. 


There are many kinds of fleas, some more particular than 
. others in the selection of their host. 

They are chiefly distinguished by their size and colour, the 
shape of their claws, and the presence of bristles at particular 
parts. 

Besides having structural differences, fleas vary in the 
preference for different hosts. The rat flea generally remains 
on the rat, but when hungry may attack man or 
animal. 

The flea seems to pass some time on the host, and the 
remainder in dirt, dust and sand. 

The eggs, about 12 in number, are laid in dust and dirt, and sometimes 
in the hair and fur of animals, and hatch out in about 50 hours or mcm< 

The young larvae is a pearly white fourteen-segmented grub (al>out 
105 in.m. in length) with a large brown head. 

The lame live as such about 7 days and then spin cocoons and develop 
into chrysalids while in the dust. 

These chrysalids’remain in the cocoon for about 8 days, so that about 
17 days altogether are occupied in the growth and development of the flea. 

(Pears© on “Insects and Diseases, v Calcutta Med. Journal.) 
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This is the human flea. It is very select in its choice of the animal on 
which it feeds. It is seldom found on. others than man. 

It is of large size, bright coloured, ej r es distinct. 

Found in dark and dirty habitations. jSTo bristles behind the head but 
present on posterior extremity of the abdomen. Claws, large and 
scythe dike. 

(i b) Pulex Canis. 

Commonly called the dog flea, it is not very particular in the selection 
of its food. It will suck the blood of dog, cat, rat, man, horse, goat, guinea- 
pig, hedge-hog, kangaroo, rabbit, and a number of other animals, although 
it prefers to feed on a dog or cat and will select these animals in preference 
to others when they can be; found. 


cf Pulex felis. 





The common flea found on rate in Europe is more or less particular in 


its choice, bung generally found on rats. 

This flea has combs behind the head but no bristles around the mouth. 


6 Ceratophyllus fasciatuS 



( d ) Pulex Cheopis. 


The Indian rat flea is of small size, bright coloured. It loves darkness 
and is very sensitive to light. 

At first sight it resembles the human flea. 



Female. 


Male. 




misTfy 



A small flea of (lark colour. Not nocturnal in habits and frequently 
found in light places. Has combs behind the head and teeth-like bristles 
round the mouth. 

Unlike the OeTatopkyllus faaciatus, it readily feeds on a number of 
animals. In the absence of the rat it will bite man, especially when it 
has been starved for 2 or 3 days, but when rats are available, it will 
leave man to take to the rat. 

This peculiar habit of fleas of selecting animals explains why Plague 
does not attack man until a few days after the death of rats. 1 he order of 
events is recognised to be, first Plague among rats, then a lull, and this 
is followed by Plague among men. The lull can now be explained by 
the fact that rat fleas seldom attack man till forced by hunger to do so. 

The flea, after having fed on an infected rat, escapes 
from the dead body of the rat and searches for fresh food ; 
in its passage from the place where it is deposited by the 
dead rat, it comes in contact with human beings, and being 
hungry will attack man. Now, it is not asserted that the 
bite of the flea alone is sufficient to convey the disease, al¬ 
though it is possible, but the flea having lived on a Plague- 
infected rat contains in its stomach a large number of Plague 
bacilli and the bacilli are deposited where the flea abides. It 
is thus possible for fleas to gain access into rooms, clothes 
and bedding of human beings, and then to bite and deject 
the bacilli, which gain entrance to the skin either by the 
pricking and irritation of the bite or by the breaking of the 
skiii r wound. The habits of the people who sleep on the 
floor with scanty clothing, their uncovered feet and bodies 
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distantly exposed to infected material, make them ready 
^victims to this method of attack. 

It has not been, however, clearly shown that it is abso¬ 
lutely necessary for the flea to actually bite or live on the 
human being, but it is possible for the Plague bacilli in the 
dirt or the body of the rat or in the feces of the flea to gain 
access to the human being. 

Eat fleas cannot travel far unless carried by a host. The rat 
is the common host of P. cheojns , but man occasionally carries 
these fleas on his person or clothing for long or short distan¬ 
ces. Rat fleas cannot on their own legs travel great distan 
ces ; twenty or thirty yards would constitute for them a long 
journey, but carried by a host they can cover some distance. 
Pulex cheojns , the rat flea, is most frequently carried by rats 
from place to place ; but as rats usually confine themselves 
to comparatively small areas, and do not wander far from 
their holes, infection can only be spread in this way to a 
limited extent. At times, however, rats are carried in trains 
and in ships for long distances concealed among various 
articles of commerce, especially grain and rags. In this way 
rat fleas may be transported from place to place. Fleas 
spend a great part of their existence on the ground, and not 
on their host, and there too, the larva lives and feeds. 

In this habit fleas differ from lice which confine themselves 
far more closely to a particular animal than do fleas. 

Another method by which transference may take place is 
by the carriage of these insects by man on his person or in 
his clothing for long or short journeys. This means of trans¬ 
porting rat fleas is most likely to occur when, rats having 
suddenly become scarce, the rat fleas seek man to feed upon. 
These conditions are most often found in a Plague-infected 
house. People coming from such houses are liable, 
therefore, to harbour rat fleas on their person and some 
of these fleas may carry in their bodies the Plague germ. 
Thus it comes about that rat fleas ace carried to healthy areas 
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when introduced there, they leave man and seek the rats. 
If the rats are bitten by infected fleas, Plague may break 
out among these animals and later, in turn, man may be¬ 
come infected. In short, it may be stated that rats are 
usually responsible for the spread of Plague in an infected 
locality, but man not infrequently carries infected fleas from 
an infected place to a healthy area at a distance. 

The habit of using the street as a depository for filth and 
refuse affords a food supply for the rats. 

A supply of food for the rats is to be found everywhere. 
Visit the gullies in the City and wait for a few minutes, when 
quantities of rice and other food materials may be seen 
thrown out of the windows. 

Plague germs can multiply in the stomach of the rat flea- 
This makes the flea an ideal transmitter of the Plague 
OTganism. It removes the bacilli from the blood of a sick 
rat, the bacilli multiply in its stomach, and then it trans¬ 
fers them from one healthy rat to another, till at last the 
affected rats die of the disease and then from hunger the 
ilea takes to man. 

On dissection of the flea. Plague germs have never been found anywhere 
save in the stomach and rectum. 

How then does the bacillus emerge from the stomach and pass to the 
mandibles and thence to man ? 

A theory advanced by Messrs. A. W. Bacot and C. J. Martin is as v.nder: 

From experiments made with certain Plague-infected fleas which wero 
permitted to suck vigorously at the shaven abdomen of rats, it was seen 
that no blood entered their stomach. The flea, like many other insects, 
has at the opening of its stomach a sort of valve, covered with tooth-like 
-cells, called the proventriculus, which closes during the process of diges¬ 
tion. When Plague germs enter the stomach of a flea, they soon form 
solid jelly-like masses of bacterial culture ; these drift forward int-o the 
proventriculufl, choking the valve so securely that no food can enter f he 
stomach. A flea in this state sucks and sucks, but merely distends its 
•gullet. But the flea’s frantic efforts to assuage its thirst drive some of the 
Plague germs forward from the valve chamber to the gullet, and when it 
relaxes, some of the blood it has sucked surges from the gullet into the 
puncture made in the man or the rat. The blood has meantime become 
infected ; and carries the Plague germs with it. Such is the scientific in¬ 
terpretation of the obscure problem—the channel of communication 
between the stomach of the flea in which the Plague germs multiply and 
the seat of puncture in either man or rat. 
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Prevention of Plague. 

Measures for the prevention of Plague are :— 

1. Compulsory notification and registration of the 
cause of death. 

2. Eat prevention, killing, collection and examination. 

3. Evacuation. 

4. Disinfection. 

5. Inoculation. 

6. Improvement of insanitary areas. 

7. Complete system of scavengering. 

8. Free medical relief. 

9. Circulation of knowledge by lectures, leaflets and 

diagrams. 

10. Eat -proof dwellings. 

(1) Compulsory Notification and Registration of 
the Cause of Death. 
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This measure needs no particular comment, as the neces¬ 
sity for it is obvious. 

When ten or more fatal non-imported cases of Plague 
occur during a single week in any place, it should be notified 
as infected. The Government of India emphasize the fact 
that the occurrence of a single, definitely non-imported 
case of Plague is strong presumptive evidence of the co exist* 
enee of an epizootic amongst the rats. For this reason 
they consider it inexpedient that a place should be declared 
free from Plague until several weeks have elapsed since the 
Inst Plague infected rat was found. This surmises that 
measures for the destruction of rats are in force and that 
rats found dead are submitted to examination—both matters 
of very considerable importance in the larger parts in this 
country. (Paris Convention on Plague). 


(2) Rat Prevention and Destruction. 
Considering the enormous loss of lives due to Plague for 
which the rat, owing to its close association with man, is solely 
responsible, and also the vast amount of damage done by 
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rodents to property, material and standing crops., etc., 
e question as to how this problem should be successfully 
tackled arises. The key to the problem lies in carrying 
out the work of rat prevention which is the first and most 
important of the methods, and by rat destruction which 
is the second and must be persistently and without any re¬ 
laxation put into force when the first, mz. t rat prevention 
cannot be efficiently worked. 


Rat Prevention. 


This can be effected in various ways : — 

(1) By cutting off the access ot rats to their food supply, 
especially grain, and bv reducing the same. 

(2) By reducing shelter to rats to the lowest possible 
level. 


(5) By reducing easy opportunities for breeding. 

(4) By separating important centres of rat infesta¬ 
tion from areas inhabited by human beings. 

(5) By educating people to consider the rat as one of 
their greatest enemies. 

The first of these conditions can be met by enforcing the 
principles of rat-free and rat-proof construction. For 
rat-free construction it is important to bear in mind that a 
Mus rattus cannot stretch itself more than 7 inches, 
that its highest jump is 21- feet; its transverse jump 4 feet, 
that it burrows with its teeth and never to a greater depth 
than 2J feet, that it cannot climb up a hards smooth and verti¬ 
cal surface, that its runs are close against walls and corners 
of rooms and that the situation of their burrows in the house 
or warehouse is invariably in the walls and especially at the 
comers at a distance of about 2 feet above the floor or q 
foot downwards below the ceiling. 

The following rules are important for observance in rat¬ 
proofing structures :— 

(a) The flooring should be of solid construction and fitted 
with stone slabs or minton. tiles. 
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(b) Fixing of glazed tiles to walls to a height of 3 feet is 
an advantage, walls to be pucca and impervious to rat 
attack. 

(c) The ceiling should also be of solid construction and 
the rooms well lighted and ventilated. 

(d) The drains to be of sound construction and proof 
against rats gnawing through the joints. Disused drains 
should be removed and the opening at the sewer end 
cemented, or well protected. All holes and burrows to be 
well rammed in with cement or glass. 

(e) Buildings in the docks and places where rats do con¬ 
gregate in large numbers should have metal protectors for 
the foundations extending downwards to a depth of 2J feet 
into the soil and protruding onward at an .angle, which angle 
must be filled with concrete. 

(/) Rat-proof receptacles should be used for the storage 
•of food and refuse. 

The second condition can be met by making it impossible 
for rats to find shelter in our drains and sewers, in farm¬ 
yards and stables, in our hay ricks and com stacks, 
in our compounds by the removal of all ratty surroundings 
and dumps of accumulated refuse and in our residences 
by making the latter rat-free if not rat-proof. 

The third condition can be met by disturbing the rats 
in various ways. House cleaning, and shifting of furniture 
at regular intervals, etc., are some of the easy ways of achiev¬ 
ing the object. It must be borne in mind that their breed¬ 
ing appears to be a very delicate process and the slightest 
disturbance is quite enough to upset them. 

The fourth condition can be met by locating granaries, 
ginning factories, stablevS, cowsheds, slaughter houses, etc., 
at some distance from human habitations. 

The fifth condition needs no description, but it may be 
added that without the co-operation of the people, no suc¬ 
cess in the campaign against rats is possible 
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many of the grain godov/ns and shops in Bombay, in 
Ward especially, rats are not allowed to be killed. On 
the contrary they are encouraged to live. Tins of water 
can be seen placed in the godown for the rats to drink. These 
rats can be seen in large numbers in the godown any day 
coming to drink. 

The aforesaid measures explain the logical basis of the 
following desiderata of grain stores :—- 

(а) Wherever possible, the wholesale storage of grain 
should be effected in buildings apart from those in which 
retail trade is carried on. 

(б) Wholesale grain stores should not be situated in close 
proximity to densely-crowded ar* as of a city. 

(c) Wholesale grain stores should never be utilized for 
purposes of human habitation. 

(d) Bearing in mind that water is essential for the life of 
the rat, no water accessible to rats, or fresh vegetables 
should be allowed in wholesale grain stores. 

(e) As rats are unable to circumvent a smooth horizont¬ 
al projection of nine inches, such a ledge surrounding a 
grain store oh the top of a plinth three feet high is effective 
in prohibiting the ingress of rats. On the sides of the build¬ 
ing in which the doors are situated,this ledge can convenient¬ 
ly be enlarged into a platform 2 feet or 2 feet 6 inches in 
width. Reinforced concrete is a suitable material for such 
ledges and platforms. 

(/) The toof of the godown should overhang this platform 
and ledge to prevent the accumulation of rain water thereon. 

(g) No steps or similar means of facilitating ingress 
should be allowed. In practice the inconvenience caused 
by the absence of such steps will be found inconsiderable. 
For unloading sacks of grain designed for such a store, the 
bullock cart can be pushed close to the platform, which is 
also at a convenient height to facilitate the deposit thereon 
of sacks from a cooly'e back. 
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(h) Rats will, from time to time, be introduced 
such a store but they will be compelled to leave in search 
of water and should find their return extremely difficult. 

(i) In villages and places where the cost of such pucca 
buildings is prohibitive, relatively rat-free stores can be 
made of almost any material, provided the roof is water¬ 
tight, by raising the floor on uprights surmounted by 
rat-guards similar in design to those commonly employed on 
ships’ cables. These uprights should be at least three feet 
high and should support the beams on which the floor rests. 
This floor might be made of wood. The space underneath 
the floor can be left open and kept free from weeds and rank 
growth with but little trouble. The above suggestions 
should be sufficient to enable “ rat-free godown, suitable 
for any requirements, to be designed, provided the princi¬ 
ples on which the suggestions are made are borne in mind, 
suggestions which are all based on an appreciation of the 
habits of rats. These godowns will be so constructed and 
kept as to ensure a remarkably decreased rat population. 


(St 
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Other means of diminishing the risk of the conveyance 
of Plague-infection through the medium of grain and similar 
merchandize will suggest themselves. The diminution of 
the facilities, at present existing, for rats to enter goods 
wagons and carts ; the breaking of bulk of consignments 
of grain; the erection of platforms on which grain received 
loose can be bagged ; these and similar measures all require 
attention in certain cases. 


Section 3S4A of the Bombay Municipal Act gives powers 
for prohibiting u godowns or places for storage in connection 
with wholesale trade of grain, seed, or grocery in any building 
used for human habitation without Municipal permission/' 
Legislation similar to the one introduced in England and 
known as the Rat and Mice (Destruction) Act, 1919, needs 
to be urgently introduced in India and to be such as to be 
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and effectively worked bv all the Municipalities, big 
^ small, against the owners and occupiers of rat infested 
smises and lands. 


Eat Destruction. 

The following are the methods of rat destruction : — 

(1) With the help of its natural enemies, such as cats, 
terriers, ferrets, mangooses, kites, owls, stoats, 
weasels, etc. 

(2) By means of trapping. Various forms of traps are 
on the market. There is the box trap, break-hack 
trap, the toothed clap trap, the well, pit, varnish 
and barrel or tub traps, the wire cage trap, etc. 
The wire cage trap known as the “ Wonder ” or 
French pattern trap has proved most successful and 
is now being used extensively in the City of Bombay 
and other Municipalities with good results. 

The efficacy value of different kinds of traps as compared 
with that of the “ Wonder ” trap expressed as 100 is as 


under 

The W onder trap . . .. . . 100 

The Elongated Wonder .. .. . .113 

French pattern elongated .. . . . . 113 

» „ ordinary. 108 

hy Army k Navy Stores .. 100 
Eawalpindi Chitre pattern Wonder trap . . 100 
Poona D type .. .; .. . . 90 

Poona C type .. .. .. .. 52 

Poona B type .. . . . . 33 

Well trap .. . . . . .. 30 

Barrel or tub trap .. . . . . . . 30 

Poona B type (forked) .. . . .. 19 

Poona A type . . .. .. 9 


’Pindi pattern as used in Bombay previously 9 
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Batts for Trapping. 

The best bait- to be used in a trap should consist of dough 
made of the flour in common use in the locality. This ha# 
been found to be more successful and attractive than substan¬ 
ces such as meat, fish, ch 'ese.fat, spices, oils of Rhodium, anisi, 
coriander, oil scented baits, paper baits, live rat as bail-, etc. 

How TO CONDUCT A TRAPPING CAMPAIGN* 

In carrying out trapping campaigns, use traps equal in 
number to 5% of the human population. The work must 
be done systema tically and must be well supervised and sus¬ 
tained. Special energy must be put into the work between 
baiting campaigns and before the commencement of and 
during each breeding season. Traps must always be in 
a thorough state of repairs. 

(3) By means of poisons. 

The following poisons have been used in connection 
with rat destruction : the Punjab Rat Extermina¬ 
tor, Common Sense Rat Exterminator, Arsenic, 
Rough on Rats, Sodium Arsenifce and Arsenate, the 
Bombay Municipal Laboratory rat poison, Squill, 
and Barium Carbonate. Of these poisons, Barium 
Carbonate has been found to be one of the most 
reliable. Tts advantages over other poisons are that 
it is non-inflammable and can be easily conveyed 
from place to place, that it is tasteless, odourless* 
and the cheapest of all poisons so far known. 
Fatal doses of different kinds of Poisons. 

Barium Carbonate .. .. 3 Grains. 

Punjab Exterminator .. .. 3 „ 

Common Sense Poison .. . * 3 ,, 

Bombay Municipal Laboratory Poison 3 
Acid Arsenicum .. .. .. | „ 

Rough on Rats .. .. .. $ „ 

Sodium Arsenate .. .. .. J 

Sodium Arsenite . i 
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The average fatal period . 


. Hrs. 


Hrs. 

Barium C arbonate .. 15 

Acid Arsenium .. 

..30 

Common Sense .. 20 

Rough on rats .. 

.. 32 

Punjab Poison .. 21 

Bombay Municipal La- 

Sodium Arsenite 

.. 53 


boratory Poison 


24 


Comparative consumptive value of baits made of different 
rat poisons as compared with those of Barium Carbonate 
expressed as having a consumptive value of TOO. 


3 grs. Barium Carbonate baits 

.. 100*0 

i gr. Acid Arseni um 

.. 104*2 

| „ Rough on Rats 

.. 100-8 

3 grs. Common Sense Poison 

.. iro 

3 ,, Bombay Municipal Poison 

.. 8*5 

£ gr. Barium Hydrate .. 

.. 37*3 

| ,, Sodium Arsenite .. 

.. 32*8 

| „ Barium Oxide 

.. 14*8 

3 grs. Punjab Exterminator 

•5 

Destruction of Rats as Carried out in 

Bombay. 


The Health Department of Bombay are destroying over 
500,000 rats in Bombay every year. 

Deducting 10 per cent., i.e , 50,000 for rats that do no 
harm, small rats, mice and musk rats, there will be 450,000 
Mus raitm and Mm decumanus , the blade and brown rats. 
Half of these are females. Thus 225,000 ft male rats are 
destroyed annually. 

Poisoning and Trapping. 

Poisoning .—The initial process in the destruction of rats 
in Bombay as a Plague preventive measure is that pieces of 
bread are used for making poison baits. Each loaf is cut 
into half-inch cubes, which are smeared over with the poison 
which is prepared at the Municipal Laboratory, and dipped 
in powdered sugar and flour. The cubes are all counted 
before distribution. 
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Another method .—Parched Indian corn is soaked in the 
poison and distributed in the same way. This has been 
found to be more economical and efficacious and easier of 
preparation. 

3-grain Barium Carbonate baits, made up to 15 grs. with 
Bajri dough, ore now being used more extensively through¬ 
out the City and with very satisfactory results. 

The area to be treated is marked out in sections and circles, 
a certain number of men are told oft under a Muka- 
dam and a Sub-Inspector. Each man has 200 to 300 baits 
given to him which he lays between 5 and 7 p.m. 
Next morning, between 6 and 8 he goes round his area and 
picks up the baits not used, counts and returns them to 
the Ward stables. Dead rats are collected and the house, 
place and locality noted down on a card attached to the 
rat with the name of the collector. Each rat thus collected 
is put in a tin box and labelled and sent to the Bombay 
Bacteriological Laboratory for examination. The result of 
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snows THE TRAPS -BE 1X0 BAITED. 

the examination is sent to the office of the section in which 
the rat was found, and if the rat was infected with 
Plague, action for disinfection of the place, house and pas¬ 
sage where the rat was found is taken. In this way the 
phase of the rat epidemic or epizootic is known. 

. Trapping .—Pieces of bread, Bajri dough, fish, cocoanut, 
&e., are used for baiting the traps. There are 7,000 traps in 
use and between 1,800 to 2,000 rats are collected daily- 
Before the traps are sent out, they are baited with pieces of 
cocoanut, bread, lish, &c., as stated above. In this manner 
traps are made ready to go out for a rat campaign. Each 
man carries 12 tra-ps under the supervision of a Mukadam. 
These traps are distributed by the subordinates in houses 
and gullies in the City. 

All results are daily sent to the Head Office and tabulat¬ 
ed. The rise in the epizootic is noted, as it is always the 
precursor of the epidemic in man. The rat index is thus of 
immense value. 

A map of each section is kept and the daily rat 
mortality and human mortality marked thereon with red 
and blue dots, with the date of occurrence of each case. 

32 
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There is a great deal of opposition on the part of certain 
castes of Indians, who refuse to allow rats to be killed or 
caught in their houses, and have notices put up “ No rat¬ 
catchers allowed here. 5 ’ 

Live and dead rats are brought into the Ward stables* 
and registered and marked. 

Traps and boxes containing live and dead rats are then 
placed in carts and sent to the Bacteriological Laboratory 
at Parel for examination. 


On the arrival of the carts there, 
the box numbers and t he number of rats are checked by the 
authorities there with the statement sent from the Health 
Department stable, as each rat-catcher has to be paid for 
the rats he brings. 

Every rat-catcher must bring 7 rats per day free and 
he is paid at anna \ each only for those rats over 
and above this original seven per day. Moreover, to 
prevent slackness, he is not allowed to bring less than 9 
rats per day on more than three occasions in a month. 
rphe original 7 free rats per day are taken as such in return 


SHOWS THE CARTS ARBTVTTW AT THE LABORATORY 
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CHECKING THIS RATS VVTTII. THE STATEMENT SENT FROM THE 
HEALTH DEPARTMENT, AS EACH RAT-CATCHER HAS TO BE PAID 
FOR THE RAT° HE BRINGS. 


EXAMINATION OF THE DEAD RATS AT THE LABORATORY. 

A VERY UNSAVOURY PROCESS BUT A 'VERY VALUABLE INDEX 
OF THE STATS OF PLAGUJji. 
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f Ox his fixed wage of Bs. 15-f .Rs. 5 (allowances) per .mensem. 
Any catch over and above that number represents so much 
extra profit to the noan. This rule applies only to the “ special 
rat catchers.'’ Men not employed as such are given anna 
J per rat irrespective of numbers brought. If a rat is missed 
or lost on the way from the stables to the Laboratory, a 
distance of 5 miles, the rat-catcher loses his fee. Empty 
traps and tins are returned to the Wards concerned. 

Though the examination of the dead rats at the Bacterio 
logical Laboratory is a very unsavoury process, it is a very 
valuable index of the state of Plague, The operators are 
British soldiers who are experts in this business. A post- 
mortem examination of rats is made, and it takes about 2 
minutes to determine the presence of infection by the examina¬ 
tion of the glands, of the groin, neck, organ, &c. From 
500 to 700 dead rats are thus examined daily. The live and 
not examined. 


putrid rats 

The house, where a dead infected rat is found, is flushed 
and disinfected with Pesterine; the inmates are asked to 


SHOWS THE PRACTICAL RESULT II? THE CITY 
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6 ve out, while the house is being disinfected, into a camp 
provided for them, and the locality treated again with poison¬ 
ed baits and traps. 



Cost of Poison. 


The cost of the poison is annas 8 per tin, enough for 500 
bread baits or 2,000 cereal baits. 

Cost of preparing 3,500 bread baits. 


Rs. a. p. 

35 breads of 1 lb. each at 8 per rupee. .. 4 6 0 

Sugar .. .. . . .. .. 0 5 0 

Flour .. .. .. .. .. 0 4 0 

Laboratory Poison at 0-8-0 per tin (7 tins) 3 8 0 
Labour for preparing baits . . .. . . 0 5 0 


(One cooli for 4 hours at 10 annas a day of 8 
hours.) 


8 12 0 


Cost of Preparing 3,500 Ba^um Carbonate Baits. 

Barium Carbonate 1 | lbs. .. .. ’.. 0 6 0 

Bajri flour 4 lbs. ., .. .. .. 10 0 

Labour for preparing baits ., .. .. 0 5 0 


1 11 0 


There should be no relaxation in the efforts at rat destruc¬ 
tion. The aim must be to secure at least the destruction of 
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rats equal in number to twice and preferably thrice the 
human population of the area treated. Any lull in the 
operations will soon be followed by rapid breeding, and the 
town or country will soon find itself in the same position, if 
not worse in respect of rats, as when the operations were first 
started. 

Dr. Howarth in his report on “ Rat Repression in the City 
of London” says :— 

<£ At the present time two chief conclusions seem to be 
justified 

(i) Rats apparently multiply to the limit of the means 
of available subsistence. Under favourable con¬ 
ditions litters are large, since reproduction is carried 
out under a maximum of satisfactory circum¬ 
stances. When food supply is less than is necessary 
to maintain in a satisfactory condition the rats 
which exist in an area, there probably results an 
automatic control owing to increased mortality 
and reduced fecundity. 

(n) Intermittent attempts at rat diminution almost 
certainly result in constant maintenance of maxi¬ 
mum rat prevalence. The reduction which takes 
place as a consequence of sporadic efforts results 
in additional advantages being the legacy of those 
that remain, and a subsequent increase follows 
until the normal level is regained/ 1 


Baiting versus Trapping, 


Baiting is a violent method, trapping is not so. Wiliness 
after baiting is absolute and prolonged, not so after trapping. 
Rat population is reduced markedly after intensive baiting, 
not so under trapping. Baiting is comparatively a cheap 
method, trapping is expensive. Baiting is suitable for short 
campaigns, trapping suitable for prolonged campaigns. Bait- 
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t^T areas. Baiting is extremely unpopular in populated 
areas owing to rats dying in inaccessible situations and the 
risks to children and pet animals, etc. Trapping is preferred 
in populated areas. 

The other methods of rat destruction are 

(4) By means of viruses. 

There are many viruses on the market, but the use 
of them has been found to be unpopular, owing to 
the likely risks of infection man is liable to from 
the rats that may act as carriers. 

(5) By means of gas. The one found most popular 
is Sulphur dioxide. This gas is easily generated 
and always indicates its presence by its pungent 
odour. The other gases are Barker’s flue gas, 
Hydrocyanic acid gas, Phosgene gas, and Carbon 
oxide gas, and are not much resorted to on account 
of their very dangerous nature. 

(6) By making a search for rat-holes and destroying 
the blind baby rats. 

(7) By introducing the Rodier system, which has for its 
object the reduction of the rat population by bring¬ 
ing about an inequality in the numerical sex rela¬ 
tionship—the males being turned down and females 
slaughtered : and which process in course of time 
renders the male population sufficiently in excess of 
the females to harass the latter, and render propaga¬ 
tion difficult with the result of smaller litters, and 
the destruction of the young. 


(3) Evacuation. 


Of all the measures that are organised for combating 
Plague, evacuation of the infected areas or houses as soon as 
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the epidemic symptoms are notified, or even 
is the only measure the people voluntarily resort to. They 
have great faith in this measure. 

In the early days of Blague, perhaps, they were averse to 
leave their homes for various reasons, as they were to every 
measure, but when they began to understand the cause 
of the spread of the disease, they eagerly resorted to 
camps. 

The principle of evacuation is a sound one 
and, when combined with rat destruction and exami¬ 
nation of dead rats, is of great utility in controlling the 
disease. 

Previous to the anticipated outbreak, well-built tempor¬ 
ary structures should be erected on suitable places not far 
removed from the area which will be affected. The hut- 
should be built on a plinth in rows 20 to 30 feet apart 
with proper bathing places and a good supply of water, 
with the floor and passages tarred, and receptacles for the 
deposit of refuse provided as well as latrines and 
urinals. 

It is possible in some cases to vacate large areas before 
the outbreak begins but the people generally wait until 
rats begin to die. 

Every dead rat should be examined and the result regis¬ 
tered ; action should then be taken to vacate the building 
where the rats are found ; the whole building baited and 
trapped, pesterined and lime-washed, when it can be re- 
occupied 10 to 14 days later. 

Rat campaigns should be organised during the off-season 
and continued all through the year. 

In Bombay this procedure is followed ; in some instances 
difficulty is experienced in moving people out, but with 
patience and perseverance, much can be done. The task is 
no light and easy one and requires tact and perseverance— 
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all sucli measures for the control of infectious diseases 
in India. 

It is argued by some that disinfection and evacuation 
are of little use in the prevention of Plague but the concensus 
of opinion of those who have had actual experience is in 
favour of both. It is argued that it is too late to take action 
after Plague rats have been found but this argument is 
fallacious, as has often been proved in Bombay. 

A dead rat is found in a room or passage, it is examined 
and found infected. It may be assumed that other rats are 
infected which may have not been picked up and not 
examined. It may also be assumed that each rat had one 
or more infected fleas on it before death and that the fleas 
have left the rat to find another temporary host. The pass¬ 
ing of the flea from one rat to another means that it has to 
travel some distance and takes a certain amount of time in 
getting to the next host. In the meantime if the surround¬ 
ings are properly pesterined, the fleas vacating one rat will 
have to pass through pesterine which they fail to do and die 
in the attempt. 

To say it is too late to evacuate or disinfect after the death 
of a rat or human being is to forget what happens in every 
other infectious disease, where the cause is due to direct in¬ 
fection and not relying on the fleas. Take Small-pox, Tu¬ 
berculosis, Diphtheria : a case or death occurring in a room- 
The room cannot be disinfected while the patient is alive, 
but are no disinfecting precautions to be taken to prevent 
tire spread of the disease after the death or removal of the 
case ? 

In this City as soon as a case is brought to the notice of the 
staff and the room can be vacated, one or more guinea-pigs 
are put into the rpom in suitable cages and they are subse¬ 
quently examined for the presence of any Plague-infected 
fleas. The room is locked and subsequently, when the guinea- 
pigs are removed, disinfected. 
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(4) Disinfection for Plague. 

In disinfecting against Plague infection, it was necessary 
to look for an insecticide. 

Tlie work, done by the Plague Commission showed that 
the usual chemical disinfection had no effect on fleas. 

In 1906, the Health Officer of Bombay, seeing the results 
obtained in France from the use of L’huile de Schiste in 
killing flies and their larvae, procured a small quantity and 
experimented on fleas in rat-infected houses. The result 
was so satisfactory that the crude fuel oil is now used as 
the standard method of treating ail rat-infected places. 
The name given to the substance was “ Pesterine ” and 
its use has become universal in India. 

For further information, see the Health Officer’s Report 
1906, and the Asiatic Petroleum Company’s pamphlet 

Liquid Fuel avS a Disinfectant.” 

Disinfection with pesterine should be carried out thus : 
the articles required are:—(1) pesterine, (2) wooden or 
zinc buckets, (3) brushes, (4) brushes on long handles, (5) 
brooms, (6) a watering can. 

The men who do the disinfection should wear long coats 
and protect their feet with shoes or chuppals. 

Begin by sprinkling a little pesterine on the floor of the 
room to be disinfected. Then remove all. the furniture, etc., 
out of the room. Any fleas dislodged during this process will 
be caught in the pesterine already sprinkled on the floor. 

All clothing should be collected in sacks and sent to a 
sterilizer for disinfection with steam. 

After the room has been emptied, begin by spreading 
pesterine with a long brush, first over parts of the walls— 
up to 3 feet. Carefully go over all the nooks and cracks 
and ledges. Walls can bo quickly done, if the brushes are 
used in a horizontal manner. Then sprinkle a little more 
pesterine on the floor, and with a broom spread it ail over 
in an even manner. Generally, it will be found that the 
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ntity sprinkled at first, together with that splashed 
while doing the walls, will be quite sufficient for the floor. 

Finally, pour a little quantity into every rat-hole seen 
on the floor. 

Disinfection is now complete and the pesterine should 
be allowed to stand for twenty-four hours; the room is then 
fit for re-occupation. 

Pesterine may also be used for disinfecting latrines and 
night-soil receptacles and accumulation of filth, and to kill 
flies, mosquitoes and other insects and their eggs and larva*, 
and to prevent fermentation. Two pints or more of the oil 
to a superficial yard should be used, mixing it up with the 
contents of the receptacle. 

Flies deposit their eggs in human and animal excreta and 
decomposing animal matter. Flies may convey germs of 
Cholera, Typhoid and Tuberculosis and other infectious 
diseases. 

Pesterine is useful in horse and cattle stables, and for 
ground contaminated with urine and feces ; collections of 
water should be treated by pouring the oil on the surface 
and allowing it to remain. 

Crude petroleum oils answer the same purposes, but are 
more expensive. 

Experiments are being conducted in the Bombay Bac¬ 
teriological Laboratory on fumigation by Hydrocyanic acid 
gas as a preventive measure against the spread of Plague. 
The gas is generated by the action of dilute Sulphuric acid 
on lumps of Potassium cyanide. 


How the Clothes of People from Plague-infected 

PLACES MAY BE DISINFECTED BY THE SUN. 


It is now well known that Plague is conveyed from rats to 
people by means of fleas. It has also been found out that 
people going from a Plague-infected place to another that is 
free from Plague may carry with them in their clothes, 
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edding or baggage the infected fleas of that place. On arrival 
at the end of the journey, the bedding is unrolled and the 
baggage unpacked, and the fleas being at liberty to hop 
out do so, and immediately go to the rats of the place to feast 
upon their blood. These fleas at the same time infect the 
rats, with the Plague-germs they have in their insides, and 
thus the rats get Plague and die, and soon the people of the 
village will begin to die of Plague also, for they will catch it 
from the rats. Now, as this is the way Plague comes to a 
village, it is possible to prevent its arrival by killing all the 
fleas in the baggage, clothing and bedding of all new arrivals. 

It has been discovered by experiment at the Bombay 
Bacteriological Laboratory that it is quite easy to kill all fleas 
in clothings, bedding and baggage by spreading the things 
in the sun for an hour or so. 

It is necessary to choose a smooth, sandy place where no 
grass or bushes grow and which is fully exposed to the sun, 
and there spread out the clothes in a single layer ; in a short 
time all the fleas will be dead. Then the clothes will be 
quite safe and the owner may be allowed to enter the village 
with safety to its inhabitants. 

The rules which are given in Chapter VIII (Disinfection) 
should be carefully followed, however, so as to make quite 
sure that all fleas are killed. 

The great thing to remember is that the surface must 
be quite smooth and that the sand is hot enough before the 
clothes are laid on it. 


(5) Inoculation. 


Col. Liston, C.I.E., I.M.S., Director of the Bombay 
Bacteriological Laboratory, where the Plague vaccine is 
prepared, says in his pamphlet on Plague Prevention ” :— 

“ This means of acquiring temporary immunity to the dis¬ 
ease has generally been called in India “ Inoculation.” It has 
the advantage of being a measure of personal prophylaxis, 
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.icli can be carried oat easily and cheaply, and it 
matters little who else does or does not co-operate in the 
measure. This is a great advantage in a country like India. 
The inoculated acquire a high degree of protection, and the 
mortality from the disease among them has been shown to 
be about one-sixth of that of the uninoculated under the 
same conditions. 

c “ The following statistics are selected not because they 
demonstrate the best results obtained by inoculation, but 
because in each instance they have been very carefully 
examined ; the records in every case having been accurately 
kept. 

“ A very virulent epidemic of Plague was raging in the 
village of Undhera in the Baroda State. The village was 
visited and a nominal roll of all the inhabitants then living 
in each household was made, and as nearly as possible one- 
half of the members of each household were inoculated. It 
was found that there were 950 persons then alive in the vil¬ 
lage, and of these 513 were there and then inoculated. No 
selection was made other than that required to make the 
inoculated and uninoculated groups as similar as possible as 
far as age, sex and physical fitness were concerned. Plague 
continued in the village for 42 days after the inoculations 
were performed. The disease occurred in the houses occupi¬ 
ed by 28 families. These families were composed of 71 in¬ 
oculated and 64 uninoculated persons. The 71 inoculated 
had 8 attacks with 3 deaths, while the 64 not inoculated 
had 27 attacks with 26 deaths. We may infer that in this 
single village no less than 26 lives were saved by inoculation. 

“ In the Punjab a large number of people have been inocu¬ 
lated. Major Wilkinson, late Chief Plague Medical Officer, 
has given us the figures referring to villages in which more than 
10 per cent, of the inhabitants were inoculated four months 
or less before Plague occurred in them. In these villages 
there were 1,86,797 inoculated as compared with 6,39,630 
uninoculated persons. Among the inoculated there were 
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314 deaths from Plague. Among the uninoculated there 
were 29,723. From these figures it is easy to calculate that 
nearly 8,000 lives were saved in these villages by inoculation. 

“ Quite as good, if not better, results have been obtained 
in Bombay City. 

“ In a chawl near Pilot Bunder, inoculation was carried out 
two months before Plague broke out in it. 61 persons lived 
in this chmrl and of these 24 had been inoculated. Only 
one of the 24 was attacked by Plague and he recovered, 
while of the 37 uninoculated, 19 were attacked by the dis¬ 
ease and 12 of them died. In this single building 12 lives 
were saved by inoculation. 

“ Dr. Turner and his staff inoculated a large number of the 
Municipal servants living in certain Municipal chawls, with 
the followdng results3,317 were inoculated, while only 
838 remained uninoculated. Among the large number of 
inoculated there were 3 deaths from Plague, while among 
the small number of uninoculated there were 18. Sixty 
lives were saved by inoculation. 

“ In Karachi a similar saving of life was effected. 1,245 
inoculated had 4 deaths while 60 uninoculated had 5. It is 
easy to calculate that 100 lives were saved by inoculation. 

i[ Among the Police in Kkandesh, great saving of life was 
effected by inoculation. 1.508 inoculated policemen had 
3 deaths from Plague, while of 230 uninoculated 4 died. 23 
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lives were saved. 

“ Railway Companies have had a like experience. The 
Southern Mahratta Railway Company had 1,260 of their 
hands inoculated in Hubli, and 760 living in the same places 
refused to be done. The former had 2 deaths among them, 
while the latter had 21. Inoculation in this case saved 33 
lives. 

“ Millowners can confirm the advantages of inoculation. 
Mr. Bezonji Dadabhoy, Manager of the Empress Mills at 
Nagpur, found that 1,116 inoculated mill hands had 6 deaths 
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Plague among them, while 2,663 uninoculated mill- 
hands had 179 deaths from Plague. Sixty-nine lives were 
saved by inoculation in this case. 

“ So much then for the value of the protection afforded by 
inoculation. Although inoculation cannot eradicate Plague 
from a country or district, nevertheless every case which 
is saved from the disease is so much gain; and, moreover, 
affords less opportunities for the spreading of infection by 
friends who would have come from other towns and villages 
to attend the funeral ceremonies. 

u Inoculation, too, has the great advantage of instilling 
into those who undergo the operation that confidence which 
is so necessary to avert a panic. When the majority in a 
village are inoculated, the epidemic assumes such moderate 
proportions that it can be dealt with easily, nor is it difficult 
to adopt measures to prevent the spread of infection to 
adj oining areas, 5 ’ 

How TO STERILISE AND FILL THE SYRINGE. 

The first step in the operation of inoculation is to sterilise 
the syringe and needle. For this purpose Kapadia’s sterilis¬ 
ing apparatus is conveniently used. The apparatus consists 
of a pot for heating oil or vaseline. The pot is placed on a 
block tin stand, which at the same time serves to protect the 
flame of a spirit lamp placed beneath from draughts of air. 
Methylated spirit is used in the lamp. Never pour in spirit 
while the lamp is alight. 

The oil for use in the cup may be olive, cocoanut, or any 
similar oil which has not an acid reaction, but vaseline is very 
convenient, as it becomes solid when cold, and does not spill 
when packed for travelling. 

Fit up the sterilising apparatus and light the spirit lamp. 
See that the thermometer is in good order and adjust it pro¬ 
perly in the vaseline. Then take out the syringes and needles. 

. 1. See that the needles are sharp, clean and patent. If 
these points are attended to, work is greatly facilitated, and 
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the operation is much less painful. Place the needles in the 
vaseline. 

2. See that the syringe is air-tight. This is done by placing 
a finger over the nozzle and at the same time pushing home 
the piston; if the syringe is working properly, resistance 
will be felt to the pressure against the piston and it will slip 
back when released, provided the finger has been retained 
firmly over the nozzle. The tightness of the plunger in the 
barrel can be regulated by the screw in the handle. 

3 When the temperature of the vaseline has reached 
90° C., fill up the syringe with the heated vaseline and empty 
it again into the pot. This is done to get rid of moisture in the 
syringe; at temperature above 100 °C. any moisture is imme¬ 
diately converted into steam, and this causes the vaseline to 
crackle and splash and may, perhaps, fracture or burst the 
glass barrel. 

4 . Now wait till the temperature has reached 160° C. 
Then completely fill and empty the syringe twice with the- 
hot vaseline. A temperature higher than 160° C. injures the 
India-rubber plunger, and a temperature lower than 160° C. 
is not so efficient in effecting sterilisation. 

5 . With the dissecting forceps fish out a needle, which 
has been lying in the hot vaseline, and adjust it firmly to 
the nozzle of the syringe by means of the pliers, which should, 
previous to grasping the needle, have been dipped momenta¬ 
rily in the hot vaseline. 

6 . Now for the third time draw up and eject the hot vase¬ 
line from the syringe ; on this occasion with the needle in posi¬ 
tion. The syringe may now be carefully laid on one side, 


preferably supported on the lid of the syringe box and allow¬ 
ed to cool. The needle should not be allowed to come in 
contact with, any article or surface. 

7 . A bottle of anti-Plague vaccine is then taken in hand. 
The number of the brew and the number of the bottle and 
dose to be used is noted. 
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mine the neck carefully for any cracks or flaws. By 
ling the bottle in the same way that the index of a clini¬ 
cal thermometer is shaken down, leakage, through such 
cracks, may be detected. Faulty bottles should invariably 
be rejected, and the contents thrown out. : 

The bottle should then be well shaken, so as thoroughly 
to mix the sediment, which will be seen at the bottom of 
the bottle, with the fluid. The sediment consists of the dead 
bacteria and is an essential part of the vaccine. 

8 . To open the bottle, hold the neck in. a flame, turning 
the bottle round all the time so as to sterilise every part of 
the neck. When the glass is sufficiently heated, jerk up a 
little of the fluid, and the neck will crack. The tip may then 
be knocked off by a sharp blow from a pair of sterilised forceps. 

9. Now take up the syringe, draw into it a small quantity 
of hot vaseline, and again eject it. While the needle is still 
hot, draw into the syringe two or three cubic centimetres of 
the anti-Plague vaccine. Place the bottle on its side on the 
table. Then draw out the piston of the syringe to its full 
extent, and shake up the small quantity of the vaccine within 
the barrel of the’ syringe. Eject the contents of the syringe. 
This is done to get rid of some of the excess of vaseline which 
adheres to the interior of the syringe. 

10 . Again dip the needle in the hot vaseline, pass the 
point of the bottle through the flame, and then fill up the 
syringe. Get rid of excess of air by adjusting the piston. 
Note the graduation marks on the piston-rod, and read off 
four marks counting from the nozzle-end of the syringe. 
Screw up the discs (to be found at the handle end of the shaft 
of the piston) to the point noted. The syringe is now ready 
to deliver 4 cubic centimetres or one dose of the vaccine. 

How TO CARRY OUT THE OPERATION OF INOCULATION ? 

The most convenient site for the operation is the back of 
the left upper arm about midway between shoulder and 
elbow. The skin at this spot should be well scrubbed with 
33 


514 Sanitation in India. 

5 per cent. Carbolic lotion (1 in 20). The skin being then 
puckered up between the thumb and fingers of tlie left hand, 
the needle should be pushed through the skin in a sloping 
direction, more or less parallel to the surface, carefully 
avoiding the big vessels and not penetrating the muscles, 
but taking care to enter the subcutaneous tissue. Then 
slowly inject the dose. Withdraw the needle of the svringe 
and apply for a few seconds a pad of cotton wool dipped 
in 1 in 20 carbolic lotion. 

The next patient is operated on in the same way. The 
needle of the syringe is first dipped momentarily in the hot 
vaseline, which is kept at hand at a temperature of 160° C. 
The screw on the shaft of the piston is again adjusted to four 
spaces from the nozzle-end of the syringe, each space being 
equal to one cubic centimetre. The arm of the patient is 
scrubbed with 1 in 20 carbolic lotion. A drop or two qf the 
vaccine should be ejected from the syringe to get rid of any 
oil or vaseline within the needle. The needle is then inserted 
and the dose injected. 

Between each operation the needle of the syringe is 
sterilised by dipping it into the hot vaseline. 

As only sterile fluid has been introduced into the syringe, 
if proper precautions have been taken to sterilise the needle 
before each operation, the interior of the syringe need not 
be sterilised between the filling of each bottle. At the close 
of the operations the syringe should be thoroughly washed out 
with 1 in 20 carbolic lotion, and the needles should be covered 
with vaseline. 

Quarantine •—The incubation period being recognised as 
ten days, ten days is the minimum period that should elapse 
before the time of departure from an infected place. Kita- 
sato has shown that the specific bacillus persists in the 
bodies of those who have recovered from Plague for at 
least three weeks from the cessation of the active disease and 
hence convalescents should be isolated for a month before 
they are allowed to mingle with an uninfected community. 
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Tuberculosis. 

means the changes taking place in the animal 
body when it is invaded by the organism called the “ Tubercle 
bacillus.” 


The Tubercle bacillus discovered by Prof. Koch in 1882 


is an organism capable of living, not only within, but also 
outside the animal body ; it may be cultivated on various 
artificial media. Like other organisms, it exhibits certain 
morphological characters, which may be observed bv means 
of the microscope ; it grows and multiplies in certain ways, 
and possesses certain physiological properties through which 
it acts upon and is acted upon by its environment, whether 
that environment be a living animal body or a lifeless 
artificial medium. 

Tubercle bacilli, when stained with carbol-fuchsin, are- 
seen to be delicate cylindrical pink rods, slightly curved or 
straight, with a granular appearance ; they are “ acid fast, 
that is, when stained and treated with acid, they retain the 
original stain. The difference in the microscopical and 
morphological appearance of human and bovine tubercle 
bacilli is very slight. What difference there is, is cultural 
and one of degree only. 

Tuberculosis occurs in many, il not all, of our domestic 
mammals, in the ox, pig, horse, sheep, cat, dog and others. 

It has also been observed in many wild mammals, the 
monkey for instance, when kept in captivity. A disease 
called A vian Tuberculosis is known to occur in certain birds ; 
and reptiles have been described as suffering from Tubercu¬ 
losis. Hence the phrase Tuberculosis in “ animals other 
than man ” opens up a very wild field of inquiry. 

The principal form in which Tuberculosis affects man is 
“Pulmonary Tuberculosis,” “Phthisis/’ or “ Consump 
tion ” ; but all parts of the body may be affected as in Tabes 
Mesenterica, Tubercular Meningitis, and Tuberculosis of the 
joints and organs. 
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Tuberculosis may be spread from man to man, by the 
inhalation of dust containing Tubercle bacilli, or by direct 
infection from the sputum, also by infected milk and meat 
and by flies. 

At the British Congress on Tuberculosis in July 1901, 

Prof. Koch said that bovine and human Tuberculosis were 
different; that the former could not be transmitted to man 
except under exceptional conditions; and that precautions 
against bovine Tuberculosis were not necessary. This came ' 
as a thunder-clap to the medical world, and the result was 
a Royal Commission appointed in 1901 : from the Report 
published, it has been shown tha;, there is very little difference 
between the Tuberculosis of cattle and man, and that they 
can be transmitted from one to the other. 

The Royal Commission state that the cases of Tubercu¬ 
losis and the Tubercle bacilli found in the intestinal glands of 
children were similar to those of bovine Tuberculosis, and 
the disease was due to infection by food and milk. 

There can be no doubt but that in a certain number of 
cases the Tuberculosis occurring in the human subject, es¬ 
pecially in children, is the direct result of the introduction 
into the human body of the bacillus of bovine Tuberculosis, 
and that, in the majority at least of these cases, the bacillus 
is introduced through cow's milk. Cow’s milk containing 
bovine Tubercle bacilli is clearly a cause of Tuberculosis 
and of fatal Tuberculosis in man. 

A very considerable amount of disease and loss of life, 
especially among the yoimg, must be attributed to the con¬ 
sumption of cow’s milk containing Tubercle bacilli. 

The Tubercle bacilli may be present in the milk of cows 
which are otherwise apparently healthy; they are found 
in large numbers in the faeces of infected cows. 

Shroeder in an interesting paper states that 40 per cent, of 
the dairy cows, that retain the appearance of health and are 
not known to be affected till they are tested with tuberculin, 
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:ively expel Tubercle bacilli from their bodies ia a way 
dangerous to the health of other animals and persons; that 
a considerable proportion of the dairy products is infected 
with Tubercle bacilli owing to the frequency with which cow 
faeces are found in milk: for it has been proved that the 
commonest way for Tubercle bacilli to pass from the bodies 
of Tuberculous cows is with their faeces, and once milk is 
Contaminated with Tubercle bacilli, the latter enter the 
various articles of diet prepared from it, and are specially 
numerous in butter, in which they may remain alive seven 
weeks or longer without diminishing in virulence. The 
practical importance of this is that herds of Tuberculous 
cattle can be cleaned by the periodic application of the tuber¬ 
culin test. 


These results clearly point to the necessity of measures, 
more stringent than those at present enforced, being taken 
to prevent the sale or consumption of the milk of 
tubercu) ous cattle. 


Bovine and Human Tuberculosis. 

It is now definitely settled that Tuberculosis in cattle may 
and does cause Tuberculosis in man, and this is especially 
important with reference to the disease in children in India. 

The interest taken in the cause and control of this disease 
in England, France, Germany, America, Australia and other 
countries of the world and the investigations undertaken 
by them have tended to reduce the incidence of the disease 
considerably. 

But in India little has been done to ascertain whether 
the conditions which obtain in other countries exist here, 
or how they may vary. 

It is generally assumed that bovine Tuberculosis is rare 
in India and, with a view to ascertaining the truth, some 
investigations were undertaken by the Executive Health 
Officer, Bombay. 
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Work done in India, 

In considering the possibility of children in India con¬ 
tracting Tuberculosis, both general and pulmonary, from 
tuberculous cattle—either by milk or infected faeces and 
also bv milk infected by human agencies—the following 
questions present themselves for vsolution :— 

(i) Whether cows or buffaloes in India suffer from Tuber¬ 
culosis. 

(ii) Whether milk could be infected by human or 
bovine agencies, after it had been drawn from a 
healthy animal,—by the habits and customs of 
the attendants and by infected feces. 

(in) Whether the human being, especially children, 
could not contract Tuberculosis, because of the 
intimate relation of the working classes with cows, 
bullocks and buffaloes, and the enormous use made 
of cow dung, some of which must be infected. 

Examination of Samples of Milk and Human Sputa. 

To ascertain the truth, the examination of samples of 
milk and human sputa from milk shops and milch cattle 
stables in the City was undertaken in Bombay at the 
Municipal Laboratory by Dr. Grhadially and Dr. Joslii. 

The milk was collected from different milk shop# by the 
Deputy Health Officers of the Wards, in sterile glass bottles 
and sent to the Laboratory; 20 c. c. of each sample 
were centrifuged and the sediment examined, and if acid 
fast bacilli resembling Tubercle bacilli were found, the 
Deputy Health Officer was asked to trace the source of milk. 

This was not easy, as the milk soli at the retail shop is 
mixed; only in 6 cases could the infected milk be traced 
to cows. Milk of these cows was then drawn into sterile 
glass bottles and again examined and a positive result 
obtained in the case of all the six cows. 
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X^, .^jMbercuhn test.— The animal is first allowed to become 
cool and quiet; tlien the temperature is taken per rectum, 
the thermometer being allowed to remain in for 5 
minutes. 

The normal temperature of bovine animals is from 100-5° 
to 102-5° F. It is convenient to inject the tuberculin into 
the neck or shoulder late in the evening, so that the observa¬ 
tion of the reaction temperature may be made, early next 
day. The animal must not be regarded as certainly tuber¬ 
culous unless the morning temperature shows a rise of at 
least 2-5° F. above that of overnight. 

The test should not be repeated until at least a month 
has expired. 

All the six cows were treated with tuberculin : four of 
them reacted 2-5 and two only -7. 

Milk of these four cows was injected subcutaneously into 

guinea-pigs with no result. 

In all 217 samples of milk were examined, of which 9 were 
repetitions; thus out of 208 examined, an acid fast bacillus 
was found in 30 or 14 4 per cent.; of these, 9 were traced 
to cow's ; these were tested with tuberculin and 6 reacted. 

A post-mortem examination could not be made. Much 
difficulty is experienced in getting permission even for testing 
with tuberculin. 

In all, 105 cows and buffaloes were tested with tubercu¬ 
lin 

34 at Bandra Slaughter House—-none reacted; 

5 buffaloes and 31 cows at Panirapole—2 cow3 reacted; 

26 cows privately—3 reacted—no post-mortem ; 

9 buffaloes privately—no reaction. 

The faces of the two cows reacting to tuberculin were 
examined and found to contain an acid fast- bacihus of the 
same type as in milk. 

On post-mortem examination of these cows, no Tubercle 
bacilli could be found in any of the organs, but cystic de¬ 
generation and cysts were plentiful. 
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To find Tubercle bacilli in milk, unless the animal is sir®n> 
ing from acute Tuberculosis of the udder, is difficult and 
requires care; other acid fast bacilli may be present, and to 
differentiate, the infected milk must be inoculated into a 
guinea pig. This, however, is not always decisive, as milk 
may contain very few bacilli and then no reaction takes place. 

This process was followed on nine occasions with no result. 
The tuberculin test, when followed by a high and maintain¬ 
ed rise of temperature, is considered sufficient evidence of 
tubercle in cattle, which can be verified by a postmortem 
examination. Unfortunately, it could be.carried out only 
on two occasions—with a negative result. 

The other three cows reacting to tuberculin lived and 
calved thereafter ; on re-inoculating them 3 months later, 
no reaction occurred. 

In 30 cows selected at Bandra Slaughter House as looking 
suspicious of Tuberculosis, Tubercle bacilli were found only 
in the organs of one—brought for slaughter at Bandra 
Slaughter House. The acid fast bacillus found in the milk 
was not Tubercle, 

Samples of human sputa collected from bathing places, 
washing places for cows and buffaloes, and from milk 
shops and the streets were examined for Tubercle bacilli. 

Out of 271 such samples examined, 33 or 12 per cent, con¬ 
tained Tubercle bacilli: the object in examining the sputa 
was to ascertain, if possible, whether the milk could be infected 
in that way. 

Since the above was written, an outbreak of Tuberculosis 
dbcurred amongst the animals at the Victoria Gardens, 
Bombay. Post-mortem examination made revealed the 
presence of tubercle pathologically and bacteriologically. 
Many of the animals had been bred in confinement and 
others had been introduced from Europe and India. 

The following i an extract from the report of Mr. Doctor, 
(now) Superintendent of Victoria Gardens, Bombay:— 
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A female spotted deer having died on the 19th December 

1915, she was -sent as usual for post-mortem examination 
at the Pare! Laboratory, On the 20th December 1915, Col. 
Liston reported her to have died of bovine Tuberculosis. 
Subsequently, on the 9th January 1916, another female spotted 
deer, which was of! feed for a few days, was reported to have 
died of Tuberculosis also. After this, on the 11th January 

1916, a very old male specimen of spotted deer which 
had been living in the Garden, for some years past, was des¬ 
troyed, as he was much emaciated though apparently quite 
healthy and feeding properly. His lungs showed tubercles 
and nodules on both lobes but no bacteriological (Examination 


of this animal was made. 

“ A llama died on the 12th January 1916, and was report¬ 
ed to have died of septic Pleurisy at first, but subsequently 
from cultures and microscopical tests taken by Col. Liston 


it was found to have died of Tuberculosis. 

u it was after the death of another llama on 2nd February 
1916, by the same disease, that the suspicion of the disease 
having spread amongst all the spotted deer and the llamas 
was aroused and after consultation with Col. Liston and 
the Executive Health Officer, the Commissioner ordered 
on the 16th February the whole stock of these animals to be 
destroyed. Altogether 15 spotted deer and 5 llamas 
were destroyed and, with the exception of 3 or 4 young 
spotted deer and one young llama, lesions of the disease 
were found on the lungs of all the animals in a more or 
less degree. 

“ A male Sambar deer being off feed and showing signs 
of wasting was destroyed on 1st March 1916, after consulta¬ 
tion with Dr. Turner, who was present with the students 
of the Sanitary Surveyors 5 Class at the post-mortem examina¬ 
tion of the animal which showed extensive disease of both 
the lungs. This was the worst and most typical case of 
the disease I had observed amongst all the animals that were 
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destroyed and the presence of Tubercle bacilli was found by 
Dr. Joshi from smears taken from his lungs. 

“ On the 28th February, a male Nilgai, which was living 
in an enclosure at some distance from the place where the 
llamas and spotted deer were located, was reported to have 
died of Tuberculosis also, but the animal had lived for some 
time in the Sambar’s enclosure near the original place of 
infection before his removal to his last quarters. 

vv Since the last case of this Nilgai up to the date of writing 
(14tb April 1916), there has been no fresh case of the disease. 

“ Col. Liston is of the opinion that the disease must 
have b< en introduced by the llamas, a pair of which had 
been originally obtained from Europe for the Gardens on 19th 
November 1908. Another female was purchased from Pore- 
bunder on the 27th July 1909 and from her and her off¬ 
spring, a herd of six more animals was bred in the Gardens 
during the last seven years. 

“ It may be stated that the llamas, spotted deer and 
Sarabar were located in adjacent compartments of the deer 
paddocks. 

“ Col. Liston reported all the animals sent to him, viz :— 

2 llamas and 4 spotted deer, to have tuberculous lesions, 
and in 1 llama and 2 deer the result of bacteriological 
examination was positive.* 5 


Milch Cattle Stables and Attendant Evils. 

9 

Any one with any experience of milch cattle stables, 
dairies and milk shops in India, and the habits and customs 
of the gowlics , their methods of milking and of washing them¬ 
selves and their milk vessels, can easily appreciate that milk 
could be infected in this way, and that possibly the samples 
examined may have become infected by human agency 
and not bovine. The results of the tuberculin test and 
post-mortem examination of the cows tested, however, showed 
that this could not be the only source of infection. The 
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insults of the Royal Commission, moreover, prove clearly 
that the faeces of the tuberculous cow are loaded with Tuber¬ 
cle bacilli, and a visit to a milch cattle stable in Bombay 
will readily show how this may be a possible means of infect¬ 
ing milk. 


Facilities for Transmission of Tubercle bacilli. 


The milk-vessels are cleaned with cow-du,ng and dirt, 
the buffaloes and cows wallow in their excrement, and the 
buffaloes are washed at the same place and well as the milk 
vessels are cleaned at, and with the same water. 

This, then, is a common way of infecting milk and is pecu¬ 
liar to India ; because in England and Europe, the value 
of the cleanliness of the cow and the utensils is much more 
appreciated, and the regulations concerning the milk supply 
are much more strict. Although, the buffalo is washed regularly 
in some stables in India, its surroundings and the habits 
of its attendants are much more insanitary. 

Again, the traffic in cow-dung is enormous. Cow-dung 
mixed with urine and mud is used for plastering walls and 
floors and roofs of houses ; it is stored in the house. 

Even in large cities, the cow and bullock are inmates 
of the dwelling house, and all the cooking pots and vessels 
used are scoured with cow-dung and dirt from the street. 

The facilities then for the transmission of the Tubercle 
bacilli from animal to man are greater in India, because of 
the intimate connection between them. 

Fortunately, the climate has some influence on the life 
of the bacilli, and the exposure to the heat of the sun checks 
the growth ; but the dust of the streets, where there is so 
much of bullock traffic, must contain a large number of 
Tubercle bacilli, while flies and dust must convey the infection 
to food and milk. 

Again, it is a very common sight to see crows eating sputum 
in the streets or stables ; to see. crows, after picking up sputum 





fly to a milk or water vessel and dip in their beak, or pick 
the meat and fish in the market, or from the open basket on 
the head of a cooly, or drink milk out of milk vessels in the 
stables or open cans in the streets or shops. 

Results of Investigation in Bombay. 

In Bombay City there are 1,985 cows, 17,328 she-buffaloes 
and 22,817 bullocks. 

The results of the investigation are (i) that cattle in 
Bombay, and presumably other parts of India, do suffer from 
Tuberculosis to a slight extent; (ii) that it is possible for 
milk to be infected by human agency owing to the habits 
and customs of the attendants and the methods of distribut¬ 
ing milk ; (in) that a possible source of infection is the faeces 
ol infected cattle—due to the intimate connection between 
the labouring class and the cattle and the enormous use 
made of cow-dung in the houses and surroundings. 

It is not meant to suggest that Tuberculosis in India is 
caused only by infected milk or food ; but that it is one cause 
which has hitherto not been investigated. Nor is it main¬ 
tained that the experiments carried out cover the whole 
ground, or are complete, or free from the possibility of error, 
but with the pressure of other work in a very large and busy 
Department, complete research cannot be undertaken; 
they are, however, sufficient to warrant further inquiry and 
more stringent regulations regarding the milk and food 
supplies in India. 

Statistics show that the mortality from Tuberculosis is 
higher in India than in England ; the milk and sputa examined 
show that there is risk of disseminating the Tubercle bacillus 
while the presence of this bacillus in the feeces of infected 
animals is a greater danger in India than in other countries. 
The argument that all milk is boiled before being used is 
applicable to any milk-borne disease; but the majority of 
people would prefer to know that the milk comes from 
healthy animals and is pure. 
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Sanitation and education in sanitation and the applica¬ 
tion of sanitary laws and regulations, and sanitary surround¬ 
ings are of great importance in Tuberculosis as in Malaria 
and Plague and .all other communicable diseases. Every 
preventive measure should be availed of and all milk should 
be boiled. 


The Etiology of Tuberculosis. 



The etiology of Tuberculosis in Bombay is one of the 
most complex problems : poverty, ignorance, and neglect, 
the social customs and habits of the people and the over¬ 
crowded and insanitary conditions at home ensuring to a 
great extent the progress of the disease. 

Most of these conditions have been accentuated by the 
prevalence of high prices, high rents, and acute scarcity of 
house accommodation. It may be added that the Influenza 
epidemic of 1918, and the out-breaks of subsequent years, 
have left us n legacy of Tuberculosis. 

Over-crowding is one of the principal causes contributing 
to the spread of Tuberculosis. It tends to increase the 
opportunities for personal contact and infection, to hinder 
the possibility of free ventilation, and to lower the vitality 
and power of resistance of the people. The mere statement 
of the average number of persons per acre in a town is often 
misguiding. Thus the average population per acre in Bombay 
is 67, whilst the thickly populated areas give 638 persons 
per acre. Much depends on the number of persons residing 
in each room. By careful planning of the houses erected, 
it is possible to accommodate a larger number of people 
in a certain area without over-crowding. In Bombay abont 
80 % of the population dwell in one-room tenements. The 
evils resulting from over-crowding are far greater in the 
northern parts of India than the southern, as in the former 
the intense cold induces the people to shut themselves 
up closely in their houses, and thereby greatly hinders 
free ventilation. 
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Certain people, tnrougn , .. 

unemployment are forced to curtail expenses and live 
in insanitary quartern where the conditions are such as 
to easily open the way to Tubercle. The tuberculous, on 
the other hand, rendered helpless by the enormous financial 

drain involved by the disease for treatment extra food, 

etc,, and inability to work, are compelled to shift to cheaper 
rooms in insanitary localities. 

Certain social customs among women in India are a potent 
factor in the causation of this disease and account for the fact 
that in many cities of India more than twice as many women 
“ from Tuberculosis. Tire " prr.rl.lr ' system 

amongst the Mohamedans is directly responsible for the large 
incidence of the disease amongst the fema.es of a^ 
community. The women are generally secluded m on 
of the hind rooms, which is not a very sanitary part of 
the house, with no attempt to ensure fresh air and 

light. . , . 

In public these women use a veil or “ burqa, which is 
a white cotton garment which completely covers the body 
and face. Since more than one member of a family often 
use the same “ burqa ”, the serious danger of infection re¬ 
sulting from this practice will be realised, especially when 
some members of the family are already suffering from 
Phthisis The incidence ol the disease is greater in those 

cities where the purdah system is followed either amongst 

Hindus or Mussulmans. 

The early marriage system, the sexual excess at premature 
a«re and the crude methods adopted in the management 

of child-births are some of the causes which produce consi¬ 
derable mental depression and physical strain on t te \oung 
girls during the early days of married life, and thus open 
fhe door to the Tubercle bacillus. From an inquiry made 
by the King George V Anti-Tuberculosis League it was 
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fevealed that 25% oi tubercular cases amongst women 
occurred after confinement. 

The habit of indiscriminate spitting is largely conducive 
in India to the spread of Tuberculosis. The Tubercle bacillus 
thrives and retains its vitality for a long time in dirt in the 


absence of fresh air and sunlight. It has been found 
that Tubercle bacilli in sputum, when exposed to direct 
sun-light, die after 8 hours, and to diffused day-light in 8 
days, but when kept iu darkness they are alive and virulent 
even after 309 days. A careless consumptive who is 
passing millions of Tubercle bacilli in his sputum would be 
a great menace, therefore, if he were to spit indiscriminate¬ 
ly on the floor and walls of his room, the spit would 
drv up and be distributed in the dust and any person in¬ 
haling the vitiated air, specially if his vitality has been already 
lowered, will fall a victim to the disease. The practice amongst 
the poor of wiping their mouth with the end of their garment, 
or the lappet of the shirt is objectionable and attended 
with risks of infection. At home the people should spit into 


a spittoon or into an open vessel containing some disinfectant 
like carbolic lotion (1 in 20) or izal (1 in 50). A tray con¬ 
taining ashes or bits of rags or paper contained in a receptacle 
will do, provided it is emptied from time to time into the 
fire. For out-door use, a pocket flask spittoon is advis¬ 


able. 


Trades and Occupations. 


There are several occupations which levy a high toll. In 
India, however, there are not so many industrial occupations 
as in England in which vitiated dust is inhaled and in which 
labourers are exposed to great variations of temperature and 
pressure. Moreover, most of the Indian labourers work less in 
crowded workshops, hut more in the open air and in 
private houses, depending more on hand power than on 
machinery. 
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Theie are several occupations carried on in small ill-venti¬ 
lated rooms for long hours at a stretch which necessitate 
the workmen sitting down in a recumbent position for a 
long time and which levy a large toll. Tailors, shoemakers, 
clerks, shop-servants and weavers suffer very frequently. 
Special reference must he made to the “ bidr” makers (cig¬ 
arette makers) in Kamatipura in Bombay. The workers, 
chieflv women, are crowded together in dark ill-ventilated 
hovels for several hours in making bidis. They spit pro¬ 
miscuously on the floor and unwittingly help in the disease 
being conveyed from one to the other. An idea of 
the over-crowding and unhealthiness in the bidi shops 
can be realised from the fact that 20 to 30 women 
are usually huddled together in a small room in which 
there is no fresh air and sun-light and which abuts 
on foul smelling passages. If one of these workers has 
already contracted the disease, the chances of spreading 
infection are very great. In view of - the insanitary condi¬ 
tions at present prevailing in places where indigenous 
cigarettes are made and the danger of such places becoming 
centres of tubercular infection, it is proposed to bring 
such places under Municipal control, by requiring that 
they shall be licensed. This measure will serve to 
improve the sanitary condition of the rooms by alterations 
being enforced so as to afford better light and ventilation 
and larger floor area before granting a license. 

There are certain industries which involve the constant 
breathing of air charged with irritating particles and in 
which the workers suffer to a. large extent from Tuberculosis. 
These are, cotton ginning mills, jute factories, rice cleaning 
mills, quartz crushing mills, coal mines and the like. 

As the number of hair-dressing saloons in the City is increas¬ 
ing rapidly and in many cases no attempt is made to keep 
the premises or the implements used in a clean and proper 
condition, it is proposed to bring this trade under 
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micip&l control to prevent the spread of infectious 
diseases. 

Distribution of Tuberculosis in India. 

It is difficult to gaugtf tlie magnitude of the evil caused 
by Tuberculosis on account of the unreliableness of the little 
information that is available. The vital statistics in India 
are inevitably very inaccurate, as the verification of cause 
of death is done by ignorant and lazy * 4 chowkiclars ” even 
in many of the larger cities. Moreover, in the Report of 
the Sanitary Commissioner of India, Phthisis is not classified 
under a separate heading, but is included under respiratory 
diseases, many of the deaths from Tuberculosis being regis¬ 
tered under '‘Fevers” and “ All Causes.” The Tubercular 
death-rates of the cities of India are, therefore, not 
sufficiently accurate. 

Classification of Indian Cities, according to estimated 
prevalence of Tuberculosis (from Lankester.) 


Class I. 

Death -rates less t han 
2*0 per Mi IK 

CLASS II. 

Death-rates from 
| 2*0 to 3*0 per MilK 

Class Ilf. 

Death-rates over 

3 0 per Mille. 

Aligarh, Allahabad, 

! A b mednagar, Banga- 

Agra, Ah me da bad, 

Amroati, A uranga, • 

j loro, 

Bannu, 

Aj me re, A mritsar, 

bad, Berhampur, j 

Bareilly, 

Bhagal- 

Benares, Bhopal, 

Cuttack, El lore, 

pore, 

Bha rat pur, ! 

! Bombay, Broach. 

Ferozpore, Gorak- , 

Gwalior, 

Indore, ' 

Calcutta, Calicut, 

pore, Jalna, Kohat, | 

Jabbalpur, Jhansi, 

Cawnpoxfe, Dacca, 

Syallpur, Muttra, 

dodpur. 

Karachi, 

Delhi, Gaya, Hyde¬ 

Montgomery, Muza- 

Ludhiana. Morada- 

rabad (Sind). 

lfarpur, Nainital, 

bad. 

Moulmein, i 

Hyderabad (Deccan), 

Nowshera, Paklio- 

Meerut, 

Mysore, 

Jaipur, Lahore, 

ku, Ranchi, Rawal- | 

Nagpur, 

Patiala, 

Lucknow, Madras, 

pindi, Saigang, ; 

Prome, 

Puri, 

Madura, Mandalay, 

Salem, Shillong, 

Secunderabad, Sial- 

Multan. Patna, 

Simla, Taru-Ta¬ 

kote, 

Tan jo re. 

Peshawar, Poona, 

mil, Vellore t VVal- 

Tinnevelly, Trichi- ; 

Rangoon, Srina¬ 

tair, Warangal, i 

Wardha. 

1 

nopoly, Udaipur, 

Vizagapatam, Wazi- 
rabad. 

i 

gar, Surat. 
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The distribution of Tuberculosis in India is dependent 
upon the varying climatic conditions of the country and 
the social customs of the people. Dr. Lankester in 
his book on “ Tuberculosis in India ” says that the 
plateaux of India with (except during the monsoon) their 
small rainfall, low relative humidity, dry clear atmosphere 
and high mean temperature are the most favourable regions, 
Tuberculosis being the least prevalent. Thus the high 
table-lands of Kajputana, Central India, the Central Provin¬ 
ces, the Deccan, and Mysore plain are very favourable in 
comparison with other parts of India, both as regards the 
general prevalence of Tuberculosis, and as to the effect of 
their climate, in the treatment of sufferers from the 
disease. 

Dr. Lankester places the following areas as more or less 
intermediate as regards the prevalence of the disease. The 
Sindh desert, the south-western portion of the Punjab, 
the north-east corner of the United Provinces around Gorakh¬ 
pur, with the adjacent parts of Bihar, north of the Ganges ; 
the whole of Orissa and the whole of the Madras Presidency 
with the exception of the Malabar coast and the southern 
hills. 

The remaining parts of India appear to be most unfavour¬ 
able, Tuberculosis being very prevalent. These comprise the 
delta of Bengal, the eastern and western Indo-Gangetic plain 
including the whole of the Punjab except the south-western 
corner ; the valleys of the North-Western Frontier Province 
and lastly Gujerat and the western littoral, specially the 
Malabar coast. 


The mortality from Tubercular diseases is very much 
greater in cities than in villages : the villages on the out¬ 
skirts of the city suffering more than those more distantly 
situated. 

Thtf migration of people from villages into the city for 
employment specially during the times of famine, and the 
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increased facilities of communication afforded by the net¬ 
work of railways in India have been largely conducive to 
the increase of Tuberculosis in Indian cities. On the other 
hand, people contracting Tuberculosis in the cities go over 
to the villages and carry and spread infection there. 

The social factors are even more important than the climatic 
in deciding the incidence of Tuberculosis, as in certain cities 
in Rajputana and the Deccan, e.g.. Agra. Hyderabad, the 
prevalance of the disease is very great, being over 3 per 
inille. But such cities though unfavourable as regards in¬ 
cidence are very favourable for the treatment of Tuberculosis 
on account of the climatic conditions. It has been the 
experience that people emigrating from places where the in¬ 
cidence of Tuberculosis is very low or negligible into cities 
which are the hot-beds of the disease easily fall victims as 
they are not sufficiently immuned. Thus, for instance, the 
Gurkhas and Pathans who come from the hilly regions in 
the north of India, where Tuberculosis is practically absent, 
are very susceptible to the disease when they migrate into 
the large cities of India. 


Practical Precautions and Measures. 


To undertake thoroughly the work of controlling and 
exterminating Tuberculosis in a community, much time, 
trouble and energy are required, with, a perfect organization 
and thorough control, and suitable bylaws and regulations. 
To attain any measure of success, however, the Medical 
profession, the public, the Sanitary and Municipal Authori¬ 
ties and the Government must co-operate. The various 
measures may be classified as follows:— 

1. Compulsory notification. 

2. Tuberculosis dispensaries. 

3. Sanatoria and village colonies. 

4. Open air schools. 

5. Hospital for advanced cases. 
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The advantage of a compulsory system of notification 
is not merely to enable to despatch to a Hospital the cases 
that come under observation and to disinfect their homes, 
but also to ensure that the hitherto unrecognized cases are 
detected and insanitary conditions in domestic and industrial 
life are discovered and removed. The usual rule all over 
India is the voluntary notification of the disease, and it is 
only recently that it is being made compulsory in large 
towns. The success of compulsory notification depends on 
the amount of medical relief that is available. A sufficient 
staff of skilled health visitors for giving instructions, and 
an adequate provision of beds for advanced cases, and 
accommodation in sanatoria for early ones will be required. 
Medical inspection of factorh s, workshops and infected 
houses should be made, regular forms should be kept, and a 
register made of all cases visited and action taken. Early 
notification : —On receipt of a notification or information 
of a case or of a certificate of death from Phthisis, or as the 
result of examination of sputum sent to the Laboratory, the 
Sanitary Officer should visit the house, making inquiries into 
the duration of the case and its surroundings. Instructions 
should be given, printed and oral, and the case, if possible, 
removed to the Hospital for Consumptives. He should then 
proceed to disinfect the room and bedding. The Esmarch 
process of rubbing the walls, ceiling, and floors with dough to 
collect the infected dust might be adopted in suitable houses, 
as it would not be practicable in all Indian dwellings ; the 
dough should afterwards be burnt; on no account should 
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General sanitary measures including the house 
problem. 

Special preventive measures. 

Educational measures. 

Food control. 

Compulsory Notification. 
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room be swept with a brush or duster, as the infected 
material may be dispersed in the air and inhaled by the 
operatives. 

Formalin spray or 2 per cent, solution of chloride of lime 
or izal (1-30) may be used for washing the floor, walls and 
ceilings. The furniture should be washed with a damp 
cloth soaked in izal. The linen and bedding should b? passed 
through a. steam sterilizer. A room occupied by a Phthisical 
patient should be thus treated every 6 months. 


Tuberculosis Dispensary. 


The “ Tuberculosis dispensary ”, which has come to be 
recognised as an important factor in an Anti -Tuberculosis 
campaign, owes its initiation to Sir R.W. Phillips who opened 
the first of its kind in Edinburgh in J 900. Since then, several 
hundreds of such have been opened up on the same lines all 
over the world. His idea that no one method of dealing with 
the disease could be effective in combating every aspect of the 
problem, culminated in the growth of the dispensary which 
was destined by him to verify and co-ordinate all the various 
agencies endeavouring to fight the disease. In genera! the 
functions of the Tuberculosis dispensary are to serve as a : — 

1. Receiving house and centre of diagnosis. 

2. Clearing house and centre of observation. 

3. Centre of curative treatment. 

4. Centre for the search of incipient cases. 

5. Centre of after-care. 

G. Information bureau and educational centre. 

The dispensary is not merely one in the usual sense of 
the word, but a great “clearing house ” where various types 
of the disease are sorted out and sent to the various institu¬ 
tions most suited to the particular stage of the disease. Thus 
the medical officer has to be in close touch with the private 
practitioners, and the directors of numerous institutions 
affording treatment, e g., Sanatoria, Hospitals, Open Air 
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Schools, etc* The stall usually consists of a medical officer 
with nurses and health visitors whose duty it is to pay 
domiciliary visits to the patients attending the dispensary 
with a view of instructing them in elementary sanitation 
and finding out early cases. The King George V Anti- 
Tuberculosis League Dispensary at Bombay, opened in 
1932, was the first of its kind in India and has served as a 
model for similar dispensaries opened up in many of the 
larger cities and towns of India. In large towns of India it 
would be advisable to have independent Tuberculosis dis¬ 
pensaries, one for every 100,000 people, and they should be 
so situated as to be easily accessible to the working classes. 


Sanatoria. 


The sanatorium serves as a curative and prophylactic 
measure of great importance. Modern experience has pressed 
for the necessity of providing for every community sanatoria 
in which early cases can be treated and cured by removing 
them from the haunts of infection to suitable situations 
where their life can be regulated under medical control. 
From an educational point of view, it serves to impress 
upon the patient and his relations the nature of the 
disease and its mode of spread so as to enable them to 
continue the same care on his return home. 

Whilst admitting of easy administration, the structure and 
surroundings should be inexpensive, yet hygienically as per¬ 
fect as possible, and so built as to command the maximum of 
fresh air and sunlight. The question of locality and site lias 
several inherent difficulties. In India it is preferable to 
establish sanatoria on the plains rather than at some hill 
stations. The plains have a number of advantages in India 
which are of great importance in deciding their value. They 
are easily accessible to the poor and, as the climate would 
conform more or less with that in their own country, it would 
be possible for the patient to safely return to his home 
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Svlthotit in any way feeling any change. A trip to the hills 
entails much expense and thus the poor are debarred from 
going to such places. The site should be healthy and with¬ 
in the reach of the district it is intended to serve, the idea! 
position being a place 2 or 3 miles from a railway station. 
The principal desiderata in judging the value of a place are a 
southerly aspect, low rainfall, protection, from sun and 
wind, and free circulation of air round the sanatorium so as 
to ensure a maximum of sunshine. Ample water supply 
without great expense is essential. The soil should be dry 
and porous with extensive lands round about planted pie lei - 
ably with pine trees. Amongst the other needs are freedom 
from heavy rains and dust, and ample space for further 
development. The amount of accommodation required for 
sanatorium treatment is estimated by the Departmental 
Committee on Tuberculosis as one bed for every 5,000 
inhabitants in addition to hospital beds for advanced 
cases. Thev also recommend that a sanatorium should 
not contain fewer than 100 beds. Amongst the principal 
sanatoria in India may be mentioned : — 


1. 

2 . 

3. 

4. 

5. 

6 . 
7 . 


( 2 ) 
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Bhoiwada Sanatorium, Paid, Bombay. 

Bahadurji’s Sanatorium at Deolali. 

King Edward Sanatorium at Bhowali (Kumon Hills). 
Bell Sanatorium at Punchagani. 

King Edward VII Sanatorium at Dharampur. 

Mission Sanatorium at Almora and M&danpalii. 
Hindu Sanatorium at Karla. 

The Departmental Committee have divided cases of Pul¬ 
monary Tuberculosis into six classes ;— 

(1) Cases in which the disease can be diagnosed or is 
strongly suspected, but in which there is no evident 
impairment of the working capacity. 

Cases of recent onset, with some impairment of the 
working capacity, but without marked evidence 
of ill-health. 


misTfy 



Sanitation in India. 


Cases of recent onset, with evidence of acute illness. 
Cases of a longer history of illness. In some of 
these cases permanent arrest of the disease may 
be hoped for, but in the majority, restoration to 
full working capacity for more than a short period 
is not to be expected. 

(5) Cases in which there is a permanent loss of work¬ 
ing capacity. Many of these patients live for a 
considerable period in a condition of chronic ill- 
health. 

(6) Oases in which a fatal termination within six 
months is probable. 

Treatment in sanatoria will be chiefly necessary for cases 
falling within classes 2, 3 and 4, and for a small proportion 
of cases within classes 1 and 5. 


<SL 


Village Colonies. 


The establishment of open air colonies in Europe has 
been considered necessary to prevent a relapse in the large 
proportion of those who though discharged as “arrested” from 
the sanatorium have had to return to their insanitary homes 
and dusty occupations. Muthu has recommended for India 
a system of village colonies where consumptives can go to 
with their families and live an open air life and at the same 
time engage themselves in some occupations like garden¬ 
ing, small industries, carpentering, etc. Such colonies would 
be model villages possessing many activities and becoming a 
centre of education and training. If successful, they could be 
self-supporting or at least partly so. The persons fit for 
transfer to the colonies should be those free from constitu¬ 
tional taint, with no rise of temperature, and with arrested 
local manifestations. 

Such could easily work for three to four hours a day and 
produce work which could make the colonies self-supporting. 
For various reasons village colonies if adopted in India should 
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thrive, land being easily available. The colonies should 
consist of groups of cottages with large gaid.uis and con¬ 
taining accommodation for a hospital sanatorium, school for 
children, farm, dairy, laundry, etc. 

Hospital for Advanced Cases. 

The far advanced cases constitute the greatest source of 
infection and unless these are segregated, the chances of 
spread of the disease are multiplied. Hospital accommcd i 
tion should be provided by the State, or Municipality or 
charitable persons. Upto now not even in the Presidency 
towns are there any hospitals for advanced cases with the 
exception of a few beds in the general hospitals and the 
r&Stilt is that it is difficult to find accommodation for them 
in the last stages of the disease. The open cases of Phthisis 
pass millions of Tubercle bacilli in their sputum. The 
careless habit of such patients of spitting indiscriminately 
and the personal contact at home with relations and friends 
greatly increase the risk of spreading infection The most 
practical way in which medical relief could be afforded to 
the poor is by the creation of separate Tuberculosis wards, 
where those who are lower down in the scale of life and who 
would be a source of infection at home could be nursed and 
be treated free of charge. Open air shelter, lean-to shelter, 
consisting of a verandah, could be added to almost any 
hospital. 

General Sanitary Methods. 

This part of the subject has a wide scope, for it include* 
the laying out of streets, the provision of improved roads of 
communication, the construction of dwellings and work¬ 
shops so as to ensure sufficient air-spac3, free ventilation, and 
abundant sun-light, the cleansing of streets and alleys, the 
avoidance of dampness, the removal of filth and dust, &c. 
The provision of more suitable houses for living than 
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hat the people possess and a domestic condition in whiclr 
the physical health, the morals as well as the social condi¬ 
tions can be improved is the pressing need of the day. It 
has often been expressed and quite rightly too that the 
true solution of the Tuberculosis problem lies in the open¬ 
ing up of broad roads and so ensuring abundant air, light 
and ventilation in each and every room of the building. 
The question, therefore, of improving congested and insani¬ 
tary areas by a systematic town planning, and of granting 
extended powers to local authorities to deal with such 
areas is one which merits the earnest consideration of 
Government. The building bylaws regulating the open 
space round houses and floor space require revision in 
most cities. 


Open air Schools. 


A large part of the work of prevention of Tuberculosis 
can be most effectively carried out through the school. 

The Government of Bombay in a Resolution have in¬ 
timated the necessity of:— 

(a) Giving definite instructions in the schools in large 
towns on the clangers of Tuberculosis. 

(b) The establishment of special classes for tubercular 
children who should be segregated from their fellows. 

(c) The opening of open air schools for children who are 
in a poor condition and likely to become tubercular. 

In India where the exigencies of the climate, except per¬ 
haps during the monsoon, are not such as to prevent the 
holding of classes in the open air, the need of such open air 
schools is all the more felt. A regular and systematic 
school medical inspection of school children and school 
premises should be carried out by medical men and health 
visitors at the instance of Government or Municipality. 
Many students and some school masters in various educational 
institutions suffer from Phthisis and are therefore a great 
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ace to the innumerable children that come in contact 
with them. Children in boarding schools, orphanages 
and foundling homes are largely prone to the disease. Great 
care lias to be taken in the planning of school buildings, so 
as to provide the maximum of fresh air and sunlight in the 
dormitories and school rooms, and great discretion has to be 
exercised in framing the school dietary and the curriculum 
of the studen- . 


Special Sanitary Measures. 


The Phthisical patient must be taught not to spit promiscu¬ 
ously on the floor and walls or in the streets and foot-paths. 
Notices as to spitting should be widely circulated in all public 
places, workshops, factories, railways, tram-cars, etc. A 
consumptive should be instructed to always spit into a vessel 
containing a disinfectant or into a pocket glass which can 
be cleansed or into a paper spittoon which can be burnt. 
Phthisical patients should use their own spoons, forks, 
cups, glasses, etc. They should not sleep together with 
others. They should hold a handkerchief to the mouth 
whilst coughing or sneezing, and they should avoid kissing 
children. No dust should be allowed on the floors, walls, 
etc., and the latter should therefore be cleaned from time to 
time with a damp cloth. Free ventilation is of the greatest 
importance for the health of the patients and unaffected 
members of the family, and therefore the windows should 
always be kept open. 

Educational Measures. 


Education of the people and most specially of the children 
of to-day must be co-ordinated with the efforts of sanitary 
authorities to improve the surroundings of dwellings. The 
Bombay Sanitary Association has done much useful work 
in this direction by organizing several public lectures in 
institutions and schools, by cinematographic shows and by 
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publishing several leaflets, posters and literature on the subject 
for the benefit of laymen. The Anti-Tuberculosis League of 
Bombay has struck a new note by organizing a properly equip¬ 
ped Museum and Information Bureau. The Museum is 
provided with various kinds of spittoons, paper goods, pla¬ 
cards, photographs, pathological specimens' and automatic 
devices. The Information Bureau has supplied information 
to laymen and to several Municipalities and to the sister 
Leagues at Surat, Broach, Lucknow, etc. 

Measures foe the Protection of Food. 

Inspection of meat and milk, dairies, cow-sheds, slaughtei 
houses should be systematically carried out. All milch cattle 
should be tested with tuberculin and such as react to the 
test should be removed. Legislation should be adopted for 
compensation and slaughter of infected animals. All infected 
animals should be cast and destroyed. Complete control 
of the milk supply by the State is necessary ensuring the 
removal of dairies from centres of large towns and cities, 
cleanliness in the collection of milk and the transmission of it 
from the dairy to the consumer. The indifference of the 
average Indian to protect his food from the invasion of flies 
may lead to the contamination of milk or any other food¬ 
stuffs in more ways than one. 

Measures carried out in Bombay. 

Leaflets in English and vernaculars are freely circulated 
and lectures delivered and notices against spitting issued to 
all schools and public places. 

Cases of Phthisis are notified to the Health Officer, and 
the houses are disinfected and lime-washed; 1,7G7 cases 
were notified and 1.118 houses disinfected on account of 
the disease in 1920. 

The King George V Anti-Tuberculosis League has founded 
a Tuberculosis Dispensary and a Bureau of Information— 
both in conjunction with the Health Department, also a 
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•^gfifatorium for the treatment of early cases. The building 
is situated in the north of the island on a small hillock, with 
extensive open grounds. 

Plan of campaign. The League proposes to restrict its 
efforts to measures for the prevention of Tuberculosis in its 


varied manifestations, and with this view, it has devised 


the following plan of campaign, (which is subject to modi¬ 
fication as required), as the best suited to local conditions 
and most likely to ensure early and adequate results : — 

(1) Notification of the disease. 

(2) Tuberculosis dispensaries. 

(3) Education of the people. 

(4) Medical inspection of school children. 

(5) Supervision of milk & food supplies. 

((>) Special fund to relieve distress. 

(7) Arousing public interest in Tuberculosis. 

(1) Notification of disease — 


The cordial co-operation of the Department of Public 
Health and medical practitioners in the City, by 
notifying cases of Consumption and thereby placing 
the poor and needy in touch with the dispensaries, 
is essential for the purpose of preventing the dis¬ 
semination of infection. 

(2) Education of the people— 

Education of the general public and the working 
classes, with a view to the better understanding 
of the nature of Consumption, the risks from in¬ 
fection, the methods of guarding against the same, 
etc., and their practical demonstration form 
the principal basis of preventive and educative 
work. This is being clone by domiciliary visits of 
Hie medical officers and nurses attached to the 
dispensaries, and, ii possible, by the co-operation 
of a Ladies Committee of voluntary workers, as in 
London and Dublin, who will also help and supple¬ 
ment the work of the paid staff. 



Cholera is an acute infectious disease characterised by 
profuse purging and vomiting of a colourless serous material, 
muscular cramps, suppression of urine and collapse, and a 
high mortality, a special bacterium—Koch’s Comma vibrio— 
being present in the intestines and discharges from the bowels. 
Cholera is usually considered a water-borne disease, due to 
water having become infected with the Cholera organism by 
some person suffering from the disease. But the personal and 
direct infection are seriously to be considered. 

Cholera in Bombay, Calcutta and British India 
compared. 

In the following statement is compared the mortality 
from Cholera during 1901 1919 in the cities of Bombay and 
Calcutta and in British India; the death-rates per 1,000 of 
population are inserted : — 
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Etiology of Cholera. 


Cholera is now almost universally accepted as being due 
to a living contagium — Koch s Cholera bacillus which, grow¬ 
ing in the intestines of the patient, causes death partly by 
the effect of the toxins produced by it and partly by the 
profuse purging which it sets up. The further etiology of 
the disease resolves itself into two factors : first, the means 
by which the microbe gains access to the body ; second, the 
conditions which render the body susceptible to the microbe. 
Of the first of these we know much, of the second little. 

Mode of access .—It is certain that Cholera is not contagions 
in the ordinary sense of the word as Small-pox, Scarlet 
Fever, Measles. Nurses and those who attend to the sick are 
often affected in larger proportion than others : but this is 
readily explained by the fact that, unless constant care is 
exercised in regard to cleanliness of hands and utensils, they 
are much more exposed than are others to the known and 
recognised mode of infection, which is by the mouth. All 
evidence goes to show that the infection of Cholera to take 
effect must be swallowed. 

As in all zymotic diseases, the male cm morbi — the 
contagium v/nm~~gredtly increases within the body of the 
patient during the progress of his malady. During the 
disease a minute amount of infectious material grows into 
an amount capable of giving the infection to thousands 
and, in the case of Cholera, this infectious material finds its 
exit from the patient’s body in the discharges caused by the 
disease- 


The study of the etiology of Cholera, then, is to a large 
extent a study of the steps by which matter, that has left 
one patient, so gains access to some article of food as to be 
swallowed by some one else. 

It is conceivable that, in the presence of a great abundance 
of the infection, it might be inhaled in the form of dust; 
of this, however, there is no evidence. 
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It is with food and drink that it commonly gains access 
to the human body. Well-authenticated instances are 
related in which flies have appeared to carry the infection 
from Cholera dejecta to milk and various articles of diet; 
and Haffkine detected Cholera bacilli in specimens of sterilised 
milk, exposed in new vessels, to which flies were permitted 
free access during an attack of Cholera. The use of Cholera- 
infected water for washing cooking utensils and articles used 
in the preparation of food is another mode of local distri¬ 
bution. 1 a the cases of nurses and those who attend to the 
sick, or have charge of the dead, the Cholera poison may 
as a result of want of strict cleanliness, be transferred to the 
mouth by the lingers, either directly or by means of food. 

It has been universally accepted that the great, the per¬ 
sistent aipl the almost universal mode by which the Cholera 
germ gains access to the body is through the drinking water. 
This is now so well recognised that it is unnecessary to go 
again over the evidence by which this has been proved to 
demonstration. It is unnecessary here to refer to the classical 
examples of this mode of Cholera distribution. 

This, however, is not the only mode by which the disease 
is spread in the larger cities of India. When a wholesome 
supply of drinking water is provided, the ignorance and 
carelessness of the people in preventing the pollution of 
the domestic supply, the storing of water in dirty vessels and 
the constant use of well and tank water to which infection may 
be conveyed must be an important factor. 

The habits of the people, the customs with regard to the 
dead, the modes of preparing and consumption of food, the 
insanitary condition of their houses, the proximity of privies 
and bathing places to living rooms, and the opportunity given 
to food and milk to become infected by personal contact 
and flies during an epidemic must provide an enormous 
source of danger. 

There is a good deal of evidence to show that water does 
not act as a mere diluent and distributor of the Cholera- 
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poison, but that, under certain conditions, the Cholera bacilli 
grow and for a short time increase in virulence during their 
sojourn in this medium. The persistence of Cholera in a 
district is indicative of more than a single pollution of the 
water-supply, and generally points to a persistence of some 
insanitary conditions which favour repeated infection. 


It is not always the case, however, that the infection is 
conveyed directly from man to man by means of water. 
Where we find sudden outbursts of the disease affecting large 
numbers of people drawing their water-supply from a com¬ 
mon source, some direct and wholesale fouling of the supply 
is generally the cause of the mischief. But much more 
commonly, especially near its endemic home in India, Cholera 
does not occur in great outbursts ; small local epidemics 
arise, die down and then Tecur. The Cholera bacillus existing, 
as we must presume, in the foul soil is now and again washed 
into the wells, and so sets up disease in those that draw their 
water from them. The key, then, to this side of the etiology 
of Cholera is to be found in the habits of the people and the 
degree of care or want of care they exercise in the protection 
of their water supply. 


Individual susceptibility .—The etiology of Cholera is not 
however, completely explained by the statement that it 
depends on the ingestion of Cholera-infected water ; another 
condition is also necessary, namely, the susceptibility of the 
individual. Considerable differences exist in the habits of 
the various members of every community : thus, it often 
happens that even where the habits of the majority are foul, 
a few are protected from receiving the infection by the greater 
cleanliness and propriety of their lives. Yet many fail to 
sicken, although they are known to have swallowed the very 
infective matter which at the same time is producing Cholera 
in others. We have proof of this in every widespread water 
epidemic ; the number of those* who swallow the poison must 
in these cases vastly exceed the number of those who are 
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attacked by the disease. Macnamara gives an instance in 
which a vessel of drinking water was accidentally polluted 
with, fresh Cholera excreta, and after being exposed to the 
sun all day, the water was partaken of by nineteen persons ; 
of these, five only subsequently suffered from Cholera. It 
seems clear that the inhabitants of the areas in which Cholera 
is frequently present, notwithstanding habits which expose 
them continually to chances of infection, are much less fre¬ 
quently attacked than new arrivals in the districts, much 
less, for instance, than Europeans although, when attacked, 
they succumb more readily. 

dissemination by human intercourse --There can no longer 
be any doubt that Cholera is disseminated bv human inter¬ 
course. The march of Cholera coincides with the march of 
man, and it is carried from place to place either by infected 
man or by Cholera-tainted clothing. The part played by 
pilgrimages, e.y., the pilgrimage to Mecca, is well known, 
and severe outbreaks and wide dispersion have often followed 
on such movements of large bodies of men. There seems 
no practical limit to the distance to which it would be possible 
to transmit the infection in a bundle of imperfectly dried 
rags soiled by Cholera excreta ; man, however, can hut carry 
the disease so far as he is able to travel between receiving 
the infection and being laid low. What we find, then, on 
comparing the march of the earlier epidemics of Cholera 
with those that have occurred in more recent years, is that 
whereas when travel was slow the disease swept steadily 
forwards, occupying the land as it advanced, in later times 
it has bounded forward with long strides, occupying outposts 
far ahead of infected areas, by means of railway and steam¬ 
boat communication, and then, from these outlying foci of 
infection, has spread in both directions coalescing perhaps 
at a much later date with the main body of the epidemic which 
has slowly advanced across the country from earlier centres. 

Certain as it is, however, that man is the porter by whom 
Cholera is introduced to any place, it must not be forgotten 
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that its development in that place depends on insanitary, 
circumstances, the chief condition necessary being the liabi¬ 
lity of the drinking water to be contaminated by infected 
excreta. There are probably other but more obscure con¬ 
ditions still unknown to us. 

Even amidst the conditions of vsoil and climate most favour¬ 
able or most inimical to Cholera, its prevalence largely depends 
upon the habits of the people : however largely present its 
contagmm may bo, it is harmless unless swallowed. Thus, 
among all the influences making for Cholera, the most im¬ 
portant are those habits of carelessness as to the cleanliness 
of food and drink, which make it easy for either the one or 
the other to be tainted with faecal material. 


Bacteriology of Cholera. 


The bacteriology of Cholera has provided the subject for 
an enormous amount of work. Koch, who discovered the 
Comma bacillus vibrio, visited India in 1883 and was followed 
by Klein and Gibbes in 1885 and later by Haffkine. 

It is unnecessary to repeat the investigations of eminent 
observers and the enormous amount of work done in the 
bacteriology of Cholera which have brought us to our present 
knowledge. It is accepted, rightly or wrongly, that the 
vibrio called the Comma vibrio of Koch is associated with 
Cholera ; that the organism exists in the stools of Cholera 
patients, that it can be isolated and can exist in water; 
that the stools of Cholera patients, either directly from the 
body or from the clothes and discharges, can infect water 
and food and milk and thereby convey the disease. 

There is an enormous field for further scientific research 
in the bacteriology and epidemiology of Cholera. 

With the improved technique of the laboratory and the 
opportunities now given for resea rch work in tropical diseases, 
the investigations into the bacteriology and epidemiology 
of Cholera should be considered of the first importance. 
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A great deal of work 


has. been done with the Cholera 
vibrio * and the laboratory methods and technique are 
delicate and uncertain. 


Investigation into Possible Causes of Otjt-break. 


On the appearance of Cholera in any part of a city, the 
methods adopted for the investigation of its causes are as 
follows :— 

The name, age, sex, occupation, place of work and length 
of residence at present address are inquired into; and the 
information sent daily to the Head Office by the Health 
Officer of districts. 

The food-supply, milk-supply and water-supply and the 
possibility of infection from a former case either in the city 
or outside form the subject of inquiry. 

If a case existed in the premises the water is examined, and 
if a well or tank exists, it is treated with permanganate of 
potash as a precaution. Each case is followed up, and the 


* In order that those who are not familiar with bacteriological term? 
may not be misled by the statement that “ Choh ra-like vibrios ” have 
been found in water, it is desirable, to explain what is meant by the term 
“ Cholera dike vibrio.” 

The germ associated with Cholera, generally known as “ the true Cholera 
vibrio belongs to a group of organisms which are fairly frequently met 
with in nature. This group of organisms have certain features in common : 
they are very minute microscopic vegetable organisms which grow and 
multiply in a part icular manner and have a form likened to the shape of a 
comma. All the organisms of this group are able to move about actively 
in water or other liquid medium ; they are furnished with certain very 
minute hair-like structures called flagella), by the movement of which they 
can swim. Little would have been known about these organisms, wore it 
not that Cholera is caused by one of them, and in certain circumstances the 
organisms which arc not the ‘‘true Cholera vibrios ” but are known as 
“ Cholera-like vibrios ” may be mistaken for that harmful germ. The 
“ Cholera-like vibrios ” never cause Cholera ; they are, as far as we know, 
perfectly harmless germs. Those who are not sufficiently acquainted with 
bacteriology have sometimes asserted that under favourable circumstances 
these “ Cholera-like vibrios” may be converted into “ true Cholera vibrios.” 
There is not a scrap of evidence that this is ever the case. 
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ction with a previous case ascertained, if possible, and all 
^cautions are taken t»o prevent the spread of the disease. 
Spot maps should be made showing each attack and death. 



The Bacteriology of Cholera and its relation 

TO THE SPREAD OF THE DISEASE FROM THE POINT OF 

view of the Health Officer. 


The following notes may be of interest in the very difficult 
question of the relation of the Cholera vibrio of Koch to the 
spread of Cholera :— 

Experiments were carried out during the 1912 out-break 
of Cholera in Bombay, June—August, 1912. From these 
investigations, the following conclusions were drawn:—• 

(1) That the Comma vibrio is present in the excreta 
of “persons dy ing or suffering from Cholera. 

(2) That the vibrio persists until sometime after the 

patient is convalescent but not indefinitely. 

(3) That in times of a Cholera epidemic, the vibrio is 

found in waters, wells, tanks, vessels, etc., but that 
it does not retain its morphological and cultural 
characteristics or its virulence for any length of time. 

(4) That an out-break of Cholera depends on :— 

r/. The strength and quantity of the dose of the 
virus received. 

6. The condition of the infected material which 
gains access to the intestine. 

c. The physical condition of the patient and his 

power of resistance. 

d. Certain climatic conditions. 

e. Sanitary surroundings of the people ; water, food, 

drainage and refuse disposal and the habits of 
the people. 

(5) That when the vibrio leaves the infected person 

it loses its virulence in direct ratio to the time and 
conditions to which it is subjected. 
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1 From investigations by daily visits of inspection to tW 
infected bouses, streets, wells and tanks in B Ward and from 
bacteriological examinations carried on daring a severe 
outbreak of Cholera in Bombay, there is sufficient evidence to 
assume that the water had been polluted directly or indirectly 
from Cholera cases. 

In order to ascertain the probable cause of the outbreak, 
in addition to the epidemiological investigations, many 
samples of water from wells, tanks, open vessels and tap 
water were examined as well as post-mortem examination 
made of intestines and the faeces of patients dying of the 
disease. 

During January to August, 114 samples of Municipal 
waters were examined in the Laboratory ; 257 samples of 
other waters, 16 of milk and food stuffs and 18 of excreta 
of Cholera patients. These examinations were conducted 
until September and the faeces of 62 patients examined. 

During visits of inspection, attention was drawn to the 
following :— 

(1) To provide water for the people, large earthen vessels 
were placed in the streets; they were filled with 
water by bhistis from tanks, stand-pipes and wells. 

(2) During certain hours of the day and night, the 
Municipal water-supply was shut off owing to the 
scarcity of supply and bhistis were providing water 
to the houses. 

(3) Stand-pipes in the City were used as bathing places 
and for washing clothes and utensils. 

(4) Bhistis filled their mashaks at these stand-pipes 
immediately before, after or, if possible, at the time 
people were washing their bodies and clothes. 

(5) The large reservoir at Pvdhoni adjoining the Police 
Station was a favourite place for this purpose, and 
although there is a notice pointing out that these 
stand-pipes were not meant for washing bodies and 
clothes and although it adjoins the Police Station, 
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dozens of people were to be seen daily fighting for 
water and washing their clothes. This was pointed 
out to the Police who temporarily stopped it. 

‘ (6) Bhistis , when they cannot get a supply of water 
from stand-pipes, get water from tanks and wells 
at mosques and other places, and carry the watei 
to private houses, where it is stored in variuus 
kinds of tubs, earthenware pots, etc. 

The possibility of conveying infection through water is 
apparent. 

The bhistis ’ mashaks during the outbreak were washed 


with lime and permanganate solution. 

Now supposing that water is contaminated with material 
from an infected house, person or clothes, it is not unreason¬ 
able to assume the probability of the disease being spread 
in this way. 

Samples from open vessels in the streets and houses, tanks 
and wells in the mosques were examined. It was found 
from the results ot the analysis of the many samples that 
were sent, that the majority of the waters were contaminated 
with feecal matter, and in some instances an organism having 
cultural characteristics ot the Cholera vibrio was detected. 

. Although a vibrio was present in many samples, it was 
not until a sample from a well in a mosque in Kazi Syed Street 
was examined that what appeared to be the real Cholera 
vibrio was found. The well is inside the mosque and adjoin¬ 
ing it, a tank and a place where dead bodies are washed in 
the mosque. Three deaths from Cholera occurred here and 
many dead bodies were washed in a place close to the well 
and tank. Outside the mosques are galvanised vessels 
filled with water for the use of the passers by. 

As has been pointed out, to obtain a pure culture of the 
Cholera vibrio in a well or tank water is not easy, especially 
in India where many other vibrios exist. 

Water is much fouled with organic matter,and the presence of 
other bacteria to a certain extent smothers the Cholera vibrio. 
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j The bacteriological tests which were used in the Municipal 
Laboratory are as follows :— 

(1) 90 c. o. of the water to be examined was put in a narrow mouthed 

flask with 10 c. c. of an alkaline concentrated peptone solution 
and incubated for 24 hours. 

(2) This was then examined microscopically and after staining with 

carhol fucliein, if vibrios were present. 

(3) A loop full of the peptone solution was inoculated into a sterile 

broth culture medium. 

(4) A sub-culture was immediately made in agar slant tube. 

(o) Further dilutions were made in another broth tube. 

(6) A further sub-culture was made into slant agar tubes and in¬ 

cubated for 24 hours, and then examined microscopically as 
in (2). 

(7) Colonies from the agar were then further sub-cultured on agar 
and subjected to other tests. 

Another method .—48 hours’ peptone cultures were plated 
out on agar petri dishes and incubated for 24 hours and the 
colonies were examined. 

Pure cultures were then examined as follows :— 

Microscopically, stained as before, motility, Cholera red 
re-action, Nitroso-indol, Ehrlich Rosiadol reaction-staining 
for flagella—agglutination and Pfeiffer's test. 

All the tests mentioned above, with the exception of the 
Pfeiffer test, were applied to the vibrio isolated from, this well 
water in the Municipal Laboratory and found to be positive. 

Now, if there is any organism that varies in its cultural, 
morphological and pathogenic properties, it is the Cholera 
vibrio, and from the late? r investigations, with the most 
modern bacteriological technique, it is stated that wk the 
power of anti-Ohoiera serum to agglutinate the vibrio is 
very variable.” 

That because either agglutination or Pfeiffer s test is 
negative, it does not follow that in the presence of an epi¬ 
demic a vibrio, not responding to these tests, should not 
be considered to be a Cholera vibrio for all practical 
purposes. 

Under the circumstances, from these investigations, it is 
proved that this Well water was infected with material from 
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»lera patient, and that it was possible many other wells 
tanks and water- vessels were infected in a similar way. 

This is as far as any observers have ever got in the bac¬ 
teriology of the disease, and until we know more we mast 
assume that Cholera is spread in this way. 

For the practical sanitarian this is enough to work upon. 
Given an outbreak of Cholera, whether imported or indigenous, 
any sample of water, from which a pure culture of the Comma 
vibrio is obtained, is sufficient evidence for active preventive 
measures. 

The Cholera vibrio, after it leaves the human body, under¬ 
goes such rapid modifications in water, milk, food, soil, or 
even on the soiled clothes and discharges of the suffering 
person as to render it almost unrecognisable. The organism, 
fortunately for the human race, is very faintly resistant to 
external influences ;* and it is for this reason, that when an 
outbreak occurs, prompt sanitary measures can control it. 

How far, and how long, a Cholera vibrio can retain its 
virulence externally to the human body and how far the 
other organisms in water affect it are still subjects for further 
investigation. How the attenuated organism, found in 
.water, can again regain its virulence when entering the body 
of its former host is what we want to know. Until then the 
practical sanitarian must consider all water containing a 
Comma vibrio, in the presence of a Cholera outbreak, a clan¬ 
ger which by all the means in his power should be 
attacked. 

Without entering into the bacteriology of the innumerable 


Cholera-like vibrios found in water and faeces, the presence 
of a Comma vibrio in water during a Cholera epidemic is 
evidence of probable contamination from a case of Cholera, 
though, as already pointed out, it is held that infected water 
is always the cause of the spread of Cholera, and that 
personal contact has little to do with the spread of the 
disease. 
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It is impossible to analyse the evidence collected during 
the outbreak in Bombay without coming to the conclusion 
that the personal element has a great deal to do with the 
spread of Cholera in India. Without labouring too much 
on the habits and customs of the people, there is no doubt 
that the spread of Cholera is greatly due to direct infection 
from person to person by means of the discharges, conta¬ 
minated hands, food, vessels, milk and water, and flies. 

The filthy privy baskets, overflowing into open drains 
and. thus soaking into sub-soil or storm-water drains, the 
position of the water and sewer pipes and the common wash¬ 
ing places are a constant danger at any time, but in the 
presence of Cholera must contribute to a large extent to the 
circumstances favouring the spread of the disease. 

For example, on visiting a person suffering from the disease, 
he or she will be surrounded with relatives and friends handl¬ 
ing the patient. Many will be found occupying the 
same room, sleeping on the floor; they all use the same 
privy and washing place, eat from the same vessels; the 
water is stored in wooden, iron, earthen ware or other vessels, 
in the living room, cook-room or nahani , for days together. 
The friends and relatives will wash the dead body and take 
it to the burial ground or burning ghat and afterwards wash 
in the nearest tank or bathing place—without any disinfectant 
precautions. 

Any one familiar with the homes of thepoor can. easily 
understand how Cholera is thus spread :— 

The following are some instances :— 


A wan, Hindu, living in a well-built chawl f the servants’ quarters of a 
large bungalow on Malabar Hill, occupied a room by himself ; he had. his 
meals with a man and woman in an adjoining room. No ease of Cholera 
had occurred in the neighbourhood. He visited the Bazar one day, came 
home and took ill with vomiting and Diarrhoea ; h<; was nursed, fed and 
attended to by a woman in the adjoining room. This man was removed 
to hospital that evening in a collapsed condition and died two hours after¬ 
wards. ^ext day, the woman, who had attended him, took ill with 
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/x a and vomiting, and after some difficulty was persuaded to go 
vpital, and site recovered. 

House No. 2, C. Street, three deaths occurred on the ground and first 
floors occupied by the same family—well-to-do Mahomedans. The first 
case occurred on the I2th, the second on the I3th, the third on the 14th. 
The house is situated back to back to another separated by a narrow 
sweeper’s passage or gully from a house in B. Street, where seven deaths 
occurred, four on the 11th* 

From house No. 25, friends and relatives visited house No. 2, where the 
three cases were suffering ; three deaths occurred at house No. 25 one 
on the 14th, and two on the 19th. 

From house No. 25, a suffering case was taken to house No. 1-3, M. 
Street, and died there. 

At house No. 25, a lady came to visit and remained there some days, 
took ill, was taken to No. 207, A. 0. Street in 0 Ward, and died there.' 

A number of similar instances could be given. 

This is nothing new in the epidemiology of Cholera, as witness the 

fairs held in [ndia. 

Large crowds of people assemble. Cholera breaks out anil is only checke 
when the fair is over, or the proper sanitary precautions have been taken 
to prevent the pollution of the water-supply, and other sanitary precau¬ 
tions observed, with regard to food and cleanliness of the camps and 
destruction of all infected material. 

Many persons leaving the fair perfectly well are attacked or die on their 
way homo or recover and return to their homes convalescent, thus 
becoming a focus to spread the disease elsewhere. 

Facilities of transit arc so many that the disease may be. carried 
hundreds of miles in a few hours. 

Bombay City is a very small unit of the Indian Empire or even of the 
Bombay Presidency, but it is the haven of refuge for the destitute as well 
as the prosperous in times of famine and sickness in the neighbouring 
districts and thus pays the penalty of its position. 

The difficulties of obtaining information from the friends and relatives 
of infected people and the passive resistance to any sanitary measures 
make it extremely difficult to trace cases of infectious disease or to adopt 
measures for their control. 

Indifference and carelessness on the part of the poor people to accept 
any advice adds to the difficulties of control, while the ignorance of any 
measures of personal hygiene and the rooted objection to any innovation 
in their domestic arrangements form obstacles difficult to overcome. 

The following routine method was used in the examina- 
tion of the samples for Cholera in the Municipal Labora¬ 
tory 

For samples of water — 

I.. — 90 c. c. of the water was transferred to a narrow mouthed 
sterile flask containing 10 c. c. of concentrated peptone 
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solution. This was placed in the incubator at 37* C. fok. 
24 hours. 

IT.—Smears were then made and examined microscopically after 
staining with 1-10 Carbofuchsin. If the smears showed 
any Cholera-like organisms, thru one of the following 
methods was followed in isolating the pure culture of 
Cholera vibrio. 

Ill .-Method A. — 

(ft) One loopful was removed from flask (1) containing 24 hours 
culture on peptone and put in a broth tube. This was 
labelled (2). 

(6) A sub-culture was immediately made on slant agar (2a). 

(c) Further dilution was now made by taking a loopful from (2) 

and putting it in a broth tube', labelled (3). 

(d) An immediate sub-culture was made from (3) into slant agar 

(3a). The tubes were then incubated at 37“ C. for 24 hours. 
(0 At the end of 24 hours, several suspicious-h iking colonies 
were selected from (2a) and (3a) and examined in the usual 
way microscopically. 

(/) Such isolated colonies were again sub-cultured <.n agar for 
24 hours, after which they were subjected to other tests for 
Cholera vibrio ( q. v.). 

Method B. for isolation of Cholera vibrio .-— 

In this method 48 hours’ old peptone cultures were plated on 
potri dishes and incubated at 37° C. for 24 hours*. (Several colonies 
were picked up from these and examined in the usual way. 
IV,-— The pure sub-cult ures obtained by method A were then examined' 
as follows:— 

(1) Morphology. 

(2) Motility. 

(3) Cholera red reaction— 

(a) Nitroso-indol reaction with sulphuric acid (this was tried 
in 24 and 48 hours). 

(b) Ehrlich’s Rosindol reaction with Paradi-methylami-doben- 

zaldohyde. This was also tried in 24 and 48 hours. 

V.- — Staining for flagella — 

Stephens’ stain was used on a fresh sub-culture (under 24 hours). 

VI.— Agglutination test — 

This was tried with serum usually obtained from the Bombay 
Bacteriological Laboratory, Pared. 

VII.— Method for examining samples of faeces from Cholera patients. 
These were either passed through peptone water and isolated 
on slant agar or diluted through broth and immediately 
inoculated on slant agar. The rest of the method was the 
same as in the case of water. 
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Tiie method of examining samples other than those of waters or of faeces 
does not differ materially from method No. 1 (q. v.), excepting that a, 
smaller amount of peptone water is used up. 


Pfeiffer’s Reaction and Growth on Sugar Media. 


la this investigation the main difficulty was felt in the 
isolation of a pine culture of Cholera-like bacilli from all the 
other organisms present in the water. 1 his is the main 
difficulty usually experienced by most bacteriologists. After 
trying various methods, we were fortunate enough to isolate 
a pure culture by method A., as described above. Ibis 
method is simple, quick, and there is no risk of external 
contamination. 

Method B., although used by many bacteriologists, was not 
found so satisfactory. Besides, in method B. there are 
many chances of external contamination during the mani¬ 
pulations. 

The Isolated organisms were typically comma-shaped with 
marked curve, actively motile* with one terminal flagellum, 
gave the “ Cholera red ” reaction within 24 and 48 hours, 
showed complete or partial agglutination and gave acid but 
no gas in sugar media. 

The agglutination test was not positive in all cases, and 
this may have been perhaps due to the serum not being 
homologous to the organisms isolated by us. 

Out of the 370 samples of waters examined for Cholera 
vibrio, it was detected only in two samples of well waters — 
(1) well at ISo. 34-36, Mount Road, and (2) well at Boliras’ 
Mosque, No. 10, Cazi Sayyed Street—with positive results, 
both microscopically and culturally. Beside , comma-like 
bacilli were seen microscopically in 16 samples with negative 
results for cultural tests as follows : — 

5 well waters, 6 tap waters, 3 tank waters, 1 water from 
earthen pot, and not classed. 
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Cholera Carriers. 

The following is an extract from a report prepared by Dr. 
Grendiropoulo, Director of the Bacteriological laboratory of 
Cbatby, Alexandria, published by the Conseil Sanitaire 
Maritime and Qua rant enaire of Egypt, upon an examination 
of the stools of travellers coming from countries infected 
with Cholera. The investigation was started owing to the 
following incident:-On August 16th, 1911, a Belgian steamer 
arrived at Alexandria from Smyrna, where Cholera was 
present. On the fifth day of the period of quarantine, a 
little girl, five years of age, died with symptoms suggestive 
of Cholera. At the necropsy the characteristic lesions of 
this disease were not found, but bacteriological examination 
revealed the presence of abundant vibrios, and cultures made 
from them were powerfully agglutinated by Cholera serum. 
Examination of the stools of all the other persons on board 
the steamer showed that one woman, a servant in the family 
to which the dead child belonged, was a carrier of an 
agglutinating vibrio. Other incidents of similar nature occur¬ 
ring within" a few days showed the danger these carriers 
represented for Egypt, and the Conseil Quaranteuaire, on the 
proposition of Dr. Armand Buffer, authorized the quarantine 
authorities to carry out bacteriological examinations as part 
of.their visit in all cases where they considered it necessary. 
In consequence, between the dates of August 17 th, 1911, and 
January 31st, 1912, the passengers and crews of 297 vessels 
were submitted to an examination of the stools as part of 
the routine examination for quarantine. The total number 
of stools examined was 34,461, and of these 14,553 were 
obtained from the crews and 19,908 from passengers, mostly 
from those of the poor class, although iu some instances every 
person on the boat was examined. Vibrios were found in 63 
cases, and of these 23 possessed agglutinating properties with 
Cholera serum, while 40 did not. Of the 23 agglutinating 
vibrios, only 2 came from members of the crews, while of the 
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40 non- agglutinating, 12 were found in members of the crews. 
The percentage of agglutinating vibrios was, therefore, about 
0 07, but it was found that in the 44 days from August 17th 
to September 30th, during which the epidemic was at its 
height, there were ten times more carriers than during the 
remainder of the period. In general, Dr. Crendiropoulo* 
finds that agglutinating vibrios are only found in travellers 
from infected countries and only when an epidemic is at 
its height. During the decline of an epidemic, carriers become 
extremely rare. It is interesting to note that the greater 
number of carriers were found in passengers and that the 
crews were but rarely affected. All the carriers were kept 
in quarantine until the disappearance of their vibrios which 
took place in most cases within five days, though in one case 
they persisted for eight days. Dr. Crendiropoulo is careful 
to point out, however, that the limit of five to eight days 
must not be taken as the ordinary time of persistence of the 
vibrios, since they had probably been present for some time 
before they were discovered. In regard to the non-agglu¬ 
tinating vibrios, their frequency is found to be in inverse 
proportion to that of the agglutinating. They become 
more abundant as the carriers of true Cholera vibrios become 
fewer, but both of them cease altogether when the epidemic 
comes to an end. Dr. Crendiropoulo gives an. interesting 
and exhaustive account of the bacteriological characters 
of the vibrios obtained, including their virulence for the 
pigeon, liquefaction of gelatin, coagulation of milk, the 
production of haemolysis and the indol reaction ; and he 


concludes that none of them can be relied upon as a criterion 
for the diagnosis of the Cholera vibrios. Even the fixation 
of complement and the agglutination reactions are npt free 
from doubt. As a result of his observations, he suggests 
that every carrier of vibrios, whether agglutinating or not 
who comes from a place where the disease is epidemic, should 
be held as a suspect. 


MIN/Sr^ 


Sanitation in India. 





<SL 


Precautions to be taken before and after a village 

HAS BECOME INFECTED. 

Fairs, feasts and festivals are very common in India, and 
pilgrims from all parts of the Empire flock to them at certain 
times. Holy cities and villages thus become suddenly over¬ 
crowded with people who have to live under the most in¬ 
sanitary conditions, and it frequently happens that Cholera 
breaks out and is rapidly spread, not only amongst the 
pilgrims but wherever they go, and on returning to their homes 
they convey the disease. Railway communication fosters 
the spread of the disease to distant places which may become 
a focus and thus Cholera may be rapidly spread over a very 
large area. Previous to the arrival of the pilgrims, huts 
should be erected, properly laid out in blocks, with suitable 
sanitary conveniences so as to render supervision easy. 
The majority of the pilgrims are entirely ignorant and 'abso¬ 
lutely callous as regards pollution of streams, rivers and tanks. 
Thousands may be seen bathing and washing their clothes 
in the water they have to use for drinking. J he river banks 
and the river itself are polluted with human excretions. 


When a village or place visited by pilgrims has become 
infected with Cholera, special precautions should be taken to 
protect the water-supply and bathing places; a strict and 
efficient system of conservancy should be adopted and guards 
placed in charge of the water-supply and the conservancy 
system. • The authorities in the adjoining village and town 
and places through which'“returning pilgrims pass should be 
daily informed of the progress of the epidemic. The latrines 
should be built of temporary structures, well away from the 
huts or dwelling places, and should be inspected twice daily 


and the receptacles properly disinfected; the contents treated 
with izal 5 per cent, or chloride of lime, and burnt or buried 
two feet deep well away from the camp to the leeward side. 
\ proper system of disposal of the excreta is most important. 
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_ bathing places should be kept separate from the rive 
oTclrinkiug .supply, and disinfected twice daily. If a river 
supplies the drinking water, no bathing should be allowed 
above the source of supply and proper channels should be 
out to get rid of polluted water in the bed o< the river. 

Over-crowding in the huts and common lodging houses 
should be prevented and strict medical supervision enforced ; 
every case notified and isolated, and a temporary incinerator 
and disinfector erected for the burning of refuse and disinfec¬ 
tion of clothes. All vehicles and railway carriages should be 
regularly disinfected, and the railway authorities instructed to 
notify cases of deaths occurring in the carriages or coming 
to their knowledge. Railway stations to which pilgrims 
return from Cholera-infected places should be inspected and 
all cases removed to hospital, and the names and addresses 
of the relatives or persons taken down so that they could be 
visited at their homes. 

The measures for the prevention of th° spread of the disease 
are :—to early notify the disease, isolate the patient, disinfect 
or bum the stools and infected clothing, disinfect all utensils, 
boil milk and water, provide a pure supply of water and milk 
and food : to protect the food from flies, disinfect houses and 
latrines, trace the cause of the disease, isolate convalescent 
cases, protect the water and milk supplies, immediately 
remove all refuse and issue printed instructions. 

Fresh chlorinated lime or powder in the proportion of 
two tablespoonsful to a pint of Cholera discharge is effective 
in 25 minutes. Strong izal 5 per cent, and carbolic acid 
1-10 can be used for completely covering the discharges. 
For lime-washing rooms, 1 lb. of chlorinated lime (bleaching 
powder) should be addea to < gallons of lime wash. 
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Instructions for the Prevention of Cholera. 


Origin of Cholera.— Cholera results from swallowing, with 
food or drink, minute organisms or germs which, developing 
30 
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t he intestine, excrete a poison and give rise to the charac¬ 
teristic symptoms of the disease. 

Spread of Cholera .—The germ of Cholera does not naturally 
exist in articles of food or in water, but gains access to them 
through the agency of infected persons. These germs are 
found in large numbers in the stools of the Cholera-stricken, 
and it is thus easy to understand how infection clings around 
a person sick with Cholera. Beds, bedding and clothing be¬ 
come soiled with the evacuations. The floor around the bed. 
or on which a sick person lies, the patients’ own hands, 
and also the hands, feet and clothes of the attendant are 
all liable to infection from the same source. The patient 
infects every thing he handles, and vessels used by him may 
convey disease to other members of the family. The at¬ 
tendant who cooks food or draws water may carry infection 
to these articles. 

Again, if evacuations of a patient ate thrown carelessly 
outside the house, flies settle on the filth and returning to the 
house carry Cholera germs to food and water which may be 
exposed. 

There are thus many ways in which infection is spread in 
a household, and by which Cholera attacks one after another 
of a family. 

But Cholera also attacks several families at once in a 
village, and this is because the water in the well, tank or 
stream lias become infected and many persons drink the 
water. The evacuations of the Cholera-stricken, if thrown 
on to the ground, may get washed during the rainy season 
into any of these sources of water ; dirty pots, soiled clothing 
washed in the tank or stream, or near a well, will foul the 


water, or dirty infected water pots used for drawing water 
will spread infection. In one or other of these ways. Cholera 
germs get into the water used by the village; they multiply 
and give rise to a general outbreak. 

Fortunately, the Cholera germ is a delicate organism 
easily destroyed by heat and disinfectants. Disinfectants 
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not always be obtainable, but fire is always ready to 
band. On the first appearance of Cholera in the village, 
steps should be taken which will destroy germs and thus 
prevent its spread. 

Cleanliness in the house and the removal of refuse and filth 
f rom the vicinity will help to keep away flies, and thus lessen 
the risk of the introduction of infection through their agency. 
All water of the house should be boiled for 5 minutes and 
allowed to cool before use. This will kill any germs in the 
water. Only freshly cooked food should be eaten. This 
also will lessen the risk of infection from flies, which readily 
settle on food left exposed. 

Sweetmeats or other food exposed in shops, swarming 
with flies, should not be eaten. 

Raw vegetables, or unripe or over-ripe fruits, should be 
avoided as they are apt to cause Diarrhoea, and Diarrhoea 
predisposes to Cholera. 

Any symptoms of Diarrhoea should receive prompt treat¬ 
ment. 


The above fare measures which can be adopted in every 
household. In addition, there is an important preventive 
measure affecting a whole community in the disinfection 
of all sources of water by permanganate of potassium. This 
is a crystalline powder which, dissolved in water, colours 
it pink, the. colour lasting for several hours. It is quite 
harmless to those using the water, but by destroying germs 
it prevents the spread of Cholera. The permanganate should 
be used according to the directions which follow. Rearing in 
mind the danger of contaminated water, and the risk of infec¬ 
tion being carried by flies, special efforts should be made to 
keep the village site clean; people should be urged to.go 
outside the village site for natural purposes, and away from 
tanks or streams. Warning should also be issued against 
washing soiled clothes near wells, or in tanks or streams 
from which household water is drawn. 
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Precautions to be adopted in an infected 

HOUSEHOLD. 

On tlie first appearance of Cholera, the Patel of the village 
should send to the taluka head-quarters for Cholera mixture? 
permanganate of potassium and phenyle. 

The sick person should, as far as possible, be kept apart 
from tire rest of the family. 

All articles, such as bedding, clothing, drinking vessels 
and dishes for food, which are used by the patient, should 
remain in the sick-room and kept for his use only. 

The evacuations should be received in an earthenware 
vessel, yumla, or chatty, in which some phenyle is always to 
he kept, and should be buried, not thrown on the ground. 

The floor around the sick person and under the bed should 
be washed once a day with izal or phenyle solution, 1-20. 

A solution of phenyle should always be kept ready with 
which attendants should carefully wash their hands after 
each act of tending the sick. Cholera mixture for the patient 
and phenyle for makinng a disinfecting solution should be 
asked for from the Patel of the village. 

The disinfecting solution is made by taking one part of 
the strong phenyle and adding to it 50 parts of water, when 
a thick liquid is obtained. 

If phenyle or other disinfectant is not obtainable, the 
attendant should use all the more care in burying all evacu¬ 
ations and in washing the hands frequently with clean water, 
and wherever the floor around the sick person gets soiled, 
he should sprinkle hot wood ashes. 

Precautions to be adopted after the death or recovery of a 
patient .—Every article of bedding and clothing, the tapes or 
coir of the charpoy, the feeding and drinking vessels should 
be boiled for half an hour before allowing them to be washed, 
so as to destroy all germs. The floor and walls of the sick¬ 
room should be washed down with phenyle solution before 
being smeared with cowdung or limewashed. 
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Use of Potassium Permanganate. 
fremation or burial of those dying of Cholera should not be 


carried out near any source of water. Cremation should be 
most thorough, and burial at least 6 feet under ground. 

Summary .—Cholera results from swallowing living orga¬ 
nisms with food or drink. These organisms are easily killed 
by heat, and therefore freshly cooked hot food and boiled 
water can be safely used. 

When Cholera is prevalent in an infected household, isola¬ 
tion of the sick, strict cleanliness and the free us§ of phenyl e 
by the attendants, and disinfection by steam or burning of 
all infected articles will best prevent Cholera attacking other 
members of a family. 

In an infected village, in addition to these precautions, 
disinfection of wells by potassium permanganate will check 
the outbreak. 


Directions for the use of Potassium Permanganate 

IN DISINFECTING WELLS, ETC. 

Put two ounces of permanganate in the solid state into 
a dol or bucket that has been filled with water from the well 
about to be treated. Stir it up and pour the red solution 
thus produced into the well, leaving the portion of perman¬ 
ganate that is not yet dissolved at the bottom of the dol. 
Lower the dol into the well, fill it with water, draw it up, 
pour back the water as before. Repeat the process till all 
the permanganate has been dissolved. After half an hour 
draw up some of the water and examine it. If a red colour 
is still present, enough has been added. If the red colour 
has disappeared, then more permanganate should be added 
to the water in the well. In all cases enough permanganate 
should he added to produce a red colour lasting 24 hours. 

If the water in the well is bad, more permanganate will 
be necessary. In such a case it will be found that the strong 
red colour at first produced slowly changes to brown and 
then fades away. This is .because permanganate and dirt 
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destroy each other. Therefore more permanganate must 
be added in order to produce a lasting colour. If the water 
in the well is clean, a smaller quantity of permanganate will 
be found to be sufficient; from one to eight ounces of solid 
permanganate will be found to be sufficient for ordinary 
wells. If possible, the permanganate should he added at 
night in order to leave the wells undisturbed as long as 
possible. The water will be fit to drink on the following 
morning. If at this time the water has a red colour, it will 
have a slightly unpleasant taste, but it is perfectly harm¬ 
less. If the inhabitants do not like the taste, they should 
be instructed to pump out the water until the colour 
vanishes. 


Treatment of Cholera by Permanganate of Potash. 


Whenever Cholera makes its appearance in a village, the 
water-supplies are purified by permanganate of potash. 
Permanganate destroys the germs which cause Cholera, and 
thus prevents the spread of the disease. Now it occurred 
to certain investigators that if permanganate could prevent 
Cholera by destroying Cholera germs in water, it .might also 
cure Cholera by destroying the germs in a patient actually 
sick of the disease. It has been proved that if the drug is 
given properly, it has very good effects. For several years 
past, the Government of Bombay has issued tabloids of 
permanganate free of charge for use in villages. Hitherto 
the tabloids have been dissolved in a seer of water. The 
patient receives only a small portion of the drug in relation 
to the amount of liquid swallowed, and as the stomach is 
very intolerant during Cholera, he often cannot retain it. 
Moreover, the drug has to do its work in the intestines and 
not the stomach, and for this purpose a pill is preferable to 
a soluble tabloid. The Sanitary Commissioner, therefore, 
has recently recommended that in future the drug should 
be stored in the shape of pills in all localities subject to 
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epidemics, and promptly issued at the first appearance of the 
disease. He also recommended that the pills should be 
issued in f treatments *, similar to the quinine treatments 
which have become so popular. Government have according¬ 
ly issued orders that the Civil Surgeons of districts and the 
Deputy Sanitary Commissioners should keep suitable stocks 
of permanganate made up into treatments of 12 pills, and 
these officers will supply them to Mamlatdars for issne ? 
free of charge, in Cholera-infected localities. It will there¬ 
fore be most important for village officers to report immedi¬ 
ately to their Mamlatdars the first case of Cholera in their 
village and to obtain a supply of treatments for distribution. 
The Governor in Council trusts that they and all persons 
of education and influence will put forward their best efforts 
to popularize the use of the treatments and thus save many 
valuable lives. Government Order , General Department , No. 
4289 of 25 th May , 1915. 

Instructions against Cholera in Towns. 


In Bombay, the Inspectors must ascertain in every case 
whether all the personal clothing wool by the patient and all 
the bedding and any article of attire which may have been 
soiled by vomited matter or faecal discharge has been collect¬ 
ed and dealt with by the District Registrar or his staff on 
his preliminary visit. The District Registrar has instructions 
to immerse all such articles in per chloride solution pending 
the arrival of the disinfecting staff. The Disinfecting 
Sub-Inspector must remove all infected clothing for steam 
sterilization. It is of the utmost importance that no infected 
article be overlooked, and it is considered a very serious 
neglect of duty if any instance of such is detected. 

2. All water taps must be carefully washed with freshly 
prepared permanganate solution and the water allowed to 
flow 7 freely for a few minutes afterwards. 

3. Careful search must be made to see if any wdl exists 
on the premises ; if so, it must be treated with permanganate 
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Station. A solution of the crystals must be made first and 
then added to the well water till the latter remains pinked 
for about half hour. 

4. Every privy seat should be carefully scrubbed with a 
brush, using plenty of water with some izal solution in it. 
The walls and floor of the privy must also be well washed 
with the same solution. If necessary, pesterine may l e applied 
subsequently. 

6. As far as possible all drinking utensils, plates, knives, 
&c., and all “chatties'* should be well washed in a solution 
of izal and subsequently washed in clean tap water. 

G. The rooms should be carefully swept (all furniture 
being removed) and then disinfected with perchloride solution 
or izal. The furniture should be well rubbed with a cloth 
soaked in izal solution and any table or article of furniture 
that will permit washing should be so treated. 

7. The members of the family should be informed that it 
is essential to observe the greatest strictness in regard to 
cleanliness of their hands and utensils when taking food. 

8. The privy floor and receptacle and also the trap rWr, 
if present, and the walls should be most carefully cleansed 
under the personal supervision of the Bub-Inspector. After 
thorough cleansing, the whole trap should be treated with 
pesterine. The object of so doing is to lessen the risk of 
conveyance of the disease by the agency of flies, and it is 
most important that the work be carried out in a conscientious 
and thorough manner. 

On inquiry into the cause of an outbreak of Cholera and 
Enteric, and the spread of these diseases, many points will 
have to be considered and many things inquired into in 
the cities and villages in India—which are opposed to all the 
elementary teachings of sanitation. 

The milk supply may be from the buffalo or cow direct, 
brought to the house door or kept in the compound. If the 
milking process is supervised by a reliable servant, the milk 
may be as pure as the animals can give it, but the gowli 
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.^Snilkinan, bis vessels, his family and domestic surround¬ 
ings require the strictest attention, if pure milk is expected. 
The milk may be from a dairy, or collection of milch cattle, 
and the conditions under which, they are kept and milked 
require all the supervision the authorities can provide. The 
milk may be from a small shop to which it has been brought 
and its composition and quality is likely to suffer during 
transit, or before distribution ; this can be ascertained only 
by analysis; the water with which it is adulterated may be 
contaminated ; the milk may come from a so-called up-to-date 
dairy in a large city, sent out in sealed cans or bottles ; a 
periodic examination of even this supply and the dairy 
itself is necessary. The milk may come from a distance, 
by train or carried on the head of a cooly in open brass vessels, 
or by a bullock cart, and may have to pass through many 
vicissitudes before arriving at its destination. All this 
points to a pollution of the milk before being consumed, and 
boiling is always advisable. 

The following instructions have been issued to taluka 
officers in the Bombay Presidency, for guidance on the out¬ 
break of Cholera 

(Accompaniment to Government Order , General Dept ., 

No. 2290 0/18-3-1919). 

Duties of the Mamlatitar, during a Choler a Epidemic. 

1. Notification of infected villages to other villages in the taluka and 
to Mamlatdars of neighbouring talukas. 

2. Send reports to Sub-Divisional. Officer, Deputy Sanitary Commis¬ 
sioner and Collector. 

3. Arrange, if possible, to go to the village with the Sub-Assistant Sur¬ 
geon or send one of the Head Karkuns or some other senior Karkun if that 

s not possible. 

4. Send out at once , by special messenger, if necessary, a stock of Cho¬ 
lera treatments. 

5. Arrange for a trained man to go to the village at once to disinfect 
the wells, if well water is used for drinking. 

Cholera Instructions for Village Officers. 

A. Explanatory remarks —- 

1. The poison of Cholera is a very minute living organism : so minute 
di;u many lakhs of them could be placed on a silver two-ami a piece. 
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■■ This living organism multiplies in the body of the person suffering 
from Cholera, and loaves the body in the vomit and dejecta. The vomit 
and dejecta are therefore full of the poison of Cholera : it is by them that 
the infection is carried from person to person. 

3. A person can only be attached by Cholera if he swallows in his food 
and drink some living Cholera organisms. 

4. hood, including milk, is contaminated by flies settling on it, or by 
the soiled hands of those who prepare it for use, or otherwise handle it. 

Water in a river or tank is usually infected by the washing of soiled clothes 
in it; or by persons with soiled hands or feet washing in it or entering 
with cattle. 

\\ ater in a well is usually infected by soiled vessels being dipped in it 
or by washing clothes in the neighbourhood, so that some of the soiled 
water can trickle back into the well. 

5. Cholera organising are delicate and are hilled by heat or by certain 
disinfectants such permanganate of potash and eholorogen. Hence, 
during a Cholera epidemic, people who drink only water or milk which 
has been boiled, and eat only freshly cooked food while it is still hot, will 
not get Cholera. If food is allowed lo gel cold before rating, it may be re¬ 
infected by files settling on it. Flies sit on dejecta and vomit, and so carry 
filth directly to food. 

0. The digestive juice of the stomach in its healthy state is slightly acid 
and destroys the germs of Cholera : but the eating of too much fruit, or of 
any under-ripe or over-ripe fruit may destroy this natural power of resisting 
Cholera. Hence, during a Cholera epidemic do not mi fruit of any hind, 
and avoid sherbets. 

II. What you can do to prevent your village from being infected ? 

• Bo not allow any person from an infected village to enter your village. 
If this be impossible, do not allow any visitor from any village to go near 
any well or tank or river from which drinking water is taken. Arrange 
for some villager to draw water for the visitor and then pour it into his 
water vessel. Allow uo visitor or traveller to wash clothes in the milage 
except in a selected place. 

2. Advise all villagers to boil all water and milk, and to eat only freshly 
cooked food while it is still hot, and to avoid fruit and sherbets. 

3. Get the wells disinfected with potassium permanganate or chlorogen 
once a week, or as often as may be practicable. 

C. What to do when cases occur in your village to prevent the injection 
spreading 1 


1. See that the sources of infection - the vomit and dejecta—are pro¬ 
perly disposed of. The only safe way is to burn or boil all the vomit and 
dejecta, 

(a) In somo houses people may find it convenient to catch the dejecta in 
shallow earthenware vessels. In this case a vessel such as a kerosine oil 
tin should be kept on the fire with a little water in the bottom. The con¬ 
tents of the pan should be thrown into this. After a few' minutes boiling 
the contents will be harmless and can be buried. 
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(6) If earthenware pans are not available or carmot be, conveniently 
used, dry grass, dry leaves, sawdust or rags should be placed below the 
sufferer, and near his mouth. The soiled grass, etc,, should be removed 
and burnt on a fire outside. 

(c) In every ease a wide mouthed vessel of boiling water such as a kero- 
sine oil tin should bo kept on the fire, and all soiled clot hes should be thrown 
into it, and boiled for 15 minutes before they are taken to be washed in the 
ordinary way with cold water* 

(d) The soiled ground below the patient can. be disinfected with a strong 
disinfectant like phenyle. If no such disinfectant is available, soak the 
soiled ground - with kerosmc oil, crude oil or pesterine. This will prevent 
flies from settling on it. Then scrap;: away the soiled earth and throw the 
scrapings on the fire. 

2. Allow no one from an infected house to go near the village sources 
of water for any purpose whatsoever. 

3. Make arrangements to supply such persons with water. The water 
must not be drawn with vessels belonging to them, but with vessels- kept for 
the purpose and should then be poured into their own vessels. 

4. Allow no one to wash his mouth, body or clothes near any water 
which is used for drinking, 

5. Close temporarily all steps to step-wells. 

6. In the, ease of draw-wells : — 

(a) If possible keep separate vessels for drawing water, and do not allow 
people to use their own. 

7. Select some wells for drinking water supply if there are many, and 
arrange for their regular disinfection : once a day while cases of Cholera 
occur if possible. 

S. Advise people daily to use the selected wells, and have these wells 
carefully watched so that no one can w ash himself or his clothes near them. 

9. When water U taken from a river :■— 

(ft) Select one place for drawing drinking water or dig special budkis 
in the river bed. 



(b) Allow no one to wash himself or his clothes, water cattle, or 

perform funeral ceremonies near this place or upstream from it. 
Arrange for these matters being done down-stream. 

(c) Keep a w'atchman to see that these rules arc obeyed, 

10. Arrange for a man with a tomtom to go round the village daily to 
advise people to boil all drinking water. 

11. Arrange,if possible, for the supply to houses from which cases have 
been reported of earthenware vessels, grass, vessels for boiling water 
and fuel for boiling water or burning dejecta, soiled grass, etc. 

12. Send a special rnahar at once , even if it is in the middle of the night 
to report the first case to the Mamlatdar. 

The reasons for this immediate report are :— 

(ft) The Mamlatdar can inform other villages, so that they may take 
timely precautions to protect themselves 
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(b) The Mamlatdar can arrange for florae one with more knowledge 

and experience to visit the village for the treatment of the 
sufferers, and the prevention of the spread of infection. 

(c) A large stock of medicines cannot be kept in every village. A 

small amount can be stocked for the first few cases, but the main 
supply must bo stored at taluka headquarters. From this store 
more treatments can be sent to a village at once if a prompt 
report is sent to the Mamiatdor as soon as the first case oecurH. 

IX flow to treat the sufferer ? 

1. Medicine. ~^Give the friends at once a bottle containing potassium 
permanganate pills. Each bot tle contains 2 pills made up bo the pres¬ 
cription of a doctor with very great experience in the treatment of Cholera. 

One pill should be given every 15 minutes so long as the sufferer car 
swallow. The pills can do no harm if given at any state of the disease : 
they will do good if the stomach can retain them, Give the pills as early 
as possible : they are most valuable in the early stages. So advise people 
to report as soon as Diarrhoea commences, 

2. Diet must bo light : it should consist of milk and water or a conjee 
made of rice, jawari, or bajri. This liquid diet should be given in small 
quantities—a mouthful or two at a time, and frequently—that is about 
every 30 minutes. 

This weak diet should be continued for some days after apparent recovery ; 
fatal relapses are often caused by an injudicious and premature return to 
ordinary food. 

3. Drinks. —The thirst in Cholera is usually very groat : try to alle¬ 
viate this bv giving small quantities of cold boiled water, cold barley water, 
cold arrowroot water, or aerated water. 

If ice is available, small pieces of ice may lie given to the sufferer to 
suck. 

Do not let the sufferer drink a large quantity at one time. A large 
draught excites vomiting and increases the thirst, Frequent sips will 
relieve thirst, large draughts will not, 

. 4 , Pain. —Try to relieve the painful cramps by hot fomentations and 
gentle massage. 

5. If a hospital is near at hand arrange to remove the sufferer there at 
once. 

Cholera Leaflet for Village Ho use holders. 

.4. Explanatory remarks :— 

1. The poison of Cholera is a very minute living organism : .so minute 
that many lakhs of them could be placed on a silver two-anna piece. 

2. This living organism multiplies in the body of the person suffering 
from Cholera, and leaves the body in the vomit and dejecta. The vomit 
and dejecta are therefore full of the poison of Cholera : it is by them that 
the infection is carried from person to person. 

3. A person can only be at tacked by Cholera if he swallows in his food 
and drink some living Cholera organisms. 
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- *. Food, inclpding milk, is contaminated by flies settling on it, or by 
the soiled hands of those who prepare it for use, or otherwise handle it. 

Water in a river or tank is usually infected by the washing of soiled doilies 
in it ; or by persons wM soiled hands or feet washing in it, or entering 
with cattle. 

Water in a well is usually infected by soiled vessels being dipped in it; 
or by washing clothes in the neighbourhood, so that some of the soiled 
water can trickle back into the well. 

5. Cholera organisms are delicate and are kilted by heat or by certain 
disinfectants such as permanganate of potash and chlorogen. Hence 
during a Cholera epidemic, people who drink only water or milk which 
has been boiled, and eat only freshly cooked food while it is still hot will 
not get Cholera. If food is allowed to get cold before eating , it may be rein - 
fected by flies settling on it. Flics sit on dejecta and vomit and so carry 
filth directly to food. 

6. The digestive juice of the stomach in its healthy state is slightly 
acid and destroys the germs of Cholera ; but the eating of too much fruit , 
or of any under-ripe or over-ripe fruit may destroy this natural power of 
resisting Cholera. Hence, during a Cholera epidemic do not cat fruit of any 
kind, and avoid sherbets. 


B. How to prated yourself from Cholera ? 

1. Never drink any water which has not been boiled. 

2. Store boiled water in vessels which are cleaned every day by rinsing 
them with boiling water. Keep the vessels carefully covered. 

3. Allow no one to dip cups in the vessels for storing water. If cups 
are used for drinking, they should be filled by pouring water from t he 
storage vessels. 

4. Never drink unboiled milk. 

5. Do not lower your power of resisting infection by eating fruit or 
drinking sherbets. 


C. Eat only freshly cooked hot food. Do not eat. sweets and dried 
fruits bought in the bazar, and which may have been infected by flies. 
Every one must have seen the swarms of flies on sweets and other articles 
of food exposed for sale in shops. 

7. Never eat uncooked vegetables. 

8. Wash your hands carefully before eating. 

9. Do not enter a house in which there is a case of Cholera. 

10. Inform the Patel at once if you see an inmate of a house in which 
there is a ease of Cholera near the source of the village drinking water- 
supply. 

C. If you hear of a case of Cholera or Diarrhoea in the village inform the 
Patel at once. 

1). What to do token a member of your house is attacked ? 

1. Inform the Patel at once. 

2. Ask the Patel for a bottle of Cholera treatments, and start giving 
the pills to the sufferer at once. 
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Act. in the same way even if you think it is only Diarrhma. The pills 
will do good even if it is simple. Diarrhoea : for Cholera they are the best 
treatment possible if the patient cannot go to hospital or cannot obtain 
the constant advice of a doctor. 

3. Keep all members of the household, except those actually required 
to attend the sick person, in a separate room or outside the house. 

4. Every attendant on a sick person should be very careful to scrub 
hi si hands with soap and hot water every time he touches the sick person 
or anything soiled by him. 

E. How to treat the sufferer ? 

1. Each hottle of Cholera treatments contains 24 pills made up to the 
prescription of a doctor with very great experience in the treatment of Clio* 
lera. 

One pill should be given every 15 minutes so long as the sufferer can 
swallow. The pills can do no harm if given at any stage of the disease : 
they will do good if the stomach can retain them. Give the pills as early 
as possible : they are most valuable in the early stages. So advise people 
to report as soon as Diarrhoea commences. 

2. Diet must be light : it should consist of milk and water or a conjee 
made of rice, jawari or bajri. This liquid diet should he given in small 
quantities—a mouthful or two at a time, and frequently—that is about 
every 30 minutes. 

This weak diet should be continued for some days after apparent recovery : 
fatal relapses are often caused by an injudicious and premature 1 return 
to ordinary food. 

3. Drinks.- —The thirst in Cholera is usually very great : try to alle¬ 
viate this by giving *mall quantities of cold boiled water, pold barley 
water, cold arrowroot water, or a 1 rated water. 

If ice ie available, smal l pieces of ice may be given to the sufferer to suck. 
Do not let the sufferer drink a large quantity at one time. A large 
draught excites vomiting, and increases the thirst, Frequent sips will 
relieve thirst, large draughts will not. 

4. Fain. —Try to relieve the painful cramps by hot fomentations and 
gentle massage 

5. If a hospital is near at hand, arrange to remove the sufferer there at 
once. 


Small-pox and Vaccination. 


History .—The origin of Small-pox is involved in much 
obscurity. It is supposed to have had its origin in the East; 
certain it is that this very loathsome and fatal disease has 
been known in India for a long time. It was a disease from 
which almost every person born had to suffer and from 
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Y a large number of persons died or were disfigured 
terribly. 

Small-pox. —Three most important aids to correct diagnosis 
are the :—(1) premonitory symptoms, (2) the character of the 
rash and (3) the distribution of the rash. 

(1) Fever, headache, vomiting, backache, (lumber and 
sacral regions) and rigors. 

(2) Eruptions appear two days after the onset of the 
backache; hard and shotty to the tough; rash, 
pimple, vesicle, pustule. 

(3) Face‘and forehead first, then on wrists and ankles, 
then on the back (least on the chest and abdomen). 
When the rash, comes out the temperature falls. 

Inoculation. —The experience of the disease had shown that 
a person was not seized with it twice, that in a large percentage 
of cases one attack was protective against future attacks. 
In this experience is to be found the origin of the inoculation 
of Small-pox, a method consisting in inoculating the variolous 
matter into a wound on the body of a person previously 
untouched by Small-pox and thus giving him immunity 
from an attack of the natural disease. Who invented this 
method of protective inoculation, it is difficult to say. But 
the inoculated disease was found to be much milder than 
the natural disease and was therefore very willingly resorted 
to by the countries which suffered from Small-pox. 

According to tradition, inoculation was a most ancient 
custom in India. It was practised by a particular tribe of 
Brahmins who, Mr. Holwell informs us, “ were delegated 
from the different colleges of Bindoobund, Beneras, etc. 
over all the provinces. These divided themselves into small 
batches and arranged their circuits in such manner as to 
arrive at their respective places of destination some weeks 
before the usual return of the disease.” The Brahmins 
operated at the door, refusing to inoculate any who had not 
observed previously for a month the preparatory course of 
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abstinence from fish, etc. Friction with a piece of dry cloth 
was made on the forearm or other part intended for inocula¬ 
tion; slight scratches with a fine sharp instrument were 
then made, but scarcely deep enough to draw blood ; on 
this was bandaged a moistened pledget of cotton saturated 
with matter from the inoculated pustules of the previous 
year. The pledget was allowed to remain for six hours, 
after which the bandage was removed and the pledget left 
to fall of itself. The inoculated person was frequently 
douched with cold water over the head and shoulders upto 
the time of eruptive fever and the douches were resumed 
on the appearance of the pustules. 

But inoculation had its own drawbacks. The method 
was not as safe as one could have wished and proved fatal 
jn some cases; worse still, the inoculated disease was as 
infectious to the unprotected as the natural disease. It 
was, however, the milder of the two evils and continued to 
be practised in India till late. 

Vaccination -—In 1798 Edward Jenner published his 
inquiry into the causes and effects of variola* vaccina* and 
proved that a person who had the Cow-pox, either accident¬ 
ally or intentionally, was not susceptible to inoculation of 
Small-pox and consequently was safe from the natural 
disease. Pie proved that it was possible to propagate the 
Cow-pox by inoculation after the manner of Small-pox 
inoculation, first from cow to man and subsequently from 
one human subject to another. 

Vaccination in Bombay. 

The earliest record of vaccination available in Bombay 
pertains to the year 1849. But there is no doubt that vac¬ 
cination wa£ introduced into Bombay half a century earlier. 
History tells us that Jenner ivas very anxious about the in 
troduction of vaccination in India. In 1799, about the end 
of the year, he sent copies of his works and a quantity of 
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on board the “ Queen, ” an East Indiaman, but the 
vessel was unfortunately wrecked on the outward voyage 
and the object was frustrated. Jenner renewed his attempt ; 
but the lymph was transmitted on lancet points or by means 
of threads soaked in the virus ; but the length of the voyage 
and vicissitudes of climate for a time rendered futile all 
attempts to diffuse vaccination to the East. Eventually, 
the genius of Jenner triumphed ; for he secured the services 
of series of volunteers who were successively vaccinated 
during the voyage. Cow-pox was thus transmitted from 
arm-to-ami until it reached Ceylon and India. In the 
meantime, a supply of lymph bad entered India from another 
source through Bombay ; for in the spring of 1799, Dr. Pearson 
sent to Dr. Decarro. a Genoese by birth, then settled 
in Vienna, a supply of lymph upon threads. Decarro 
vaccinated successfully with it and in turn sent some of his 
lymph to Thomas Bruce, Earl of Elgin, who was then British 
Ambassador at Constantinople. He, with the courage of a 
Wortley Montague, first vaccinated his own son and then 
transmitted some of the lymph to Bombay, where the prac¬ 
tice spread. The new method was at first opposed by the 
inhabitants, but their objection was in part overcome by a 
“ pious fraud.” Mr. Ellis of Madras composed a short Sans¬ 
krit poem on the subject of vaccination. It was inscribed 
on old paper to give it an air of antiquity. In the Bombay 
Presidency, impetus to the work was given by the Honour¬ 
able Mountstuart Elphinstone, Governor of Bombay, 1819- 
1827. The province was divided into four divisions, a Euro¬ 
pean vaccinator being in charge of each division. Arm-to- 
arm vaccination was practised in Bombay till 1869, when 
it was replaced by animal vaccination. 

The Bombay Vaccination Act of 1877 requires every 
Bombay-born child to be vaccinated within six months.--of 
its birth and every outborn person under 14 years within 
three months of his arrival in Bombay. Bombay was the 
first City in India to make vaccination compulso y. 

37 
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The Registrar of Births sends a notice to the parent or 
guardian , of the child directing his attention to the Vacci¬ 
nation Act, which requires the vaccination to be done within 
six months of birth, and mentioning the place and hour 
where vaccination is done f ree of charge on a certain day of the 
week. He also submits to the Superintendent of Vaccina- 
tion, through the Executive Health Officer, a list of the births 
registered by him. 

Bombay is divided into six vaccination districts, each 
under a vaccinator. He is assisted by 3 or 4 karkuns under 
him, whose chief duty is to find out children for vacci¬ 
nation. 

Each district has two public Vaccine Stations, where 
vaccination is done fre£ of charge once a week. Every vac¬ 
cinated child has to be brought at the same station next 
week for inspection by the Superintendent or the Assistant 
Superintendent, when a certificate of successful vaccination 
is given. The date of vaccination of each Bombay-born 
child is put against its name in the register and notices 
are served against the rest as soon as they reach the age 
of six months. 

Calf In ocu lAT ro n . 


Calf inoculation was started in Bombay in 1869, and the 
lymph was cultivated from calf to calf. The stock of lymph 
was at times renewed from the English lymph supplied by 
the Secretary of State and at times by retro-vaccination. 

In Bombay cow-calves are used for lymph. But a buffalo- 
calf or a horse or an a<s may also be used for the cultivation 
of lymphs 

Race . — Many vaccine institutes give much importance to 
the race of cow-calf used. Calves are supplied by a contractor 
who brings them mostly from A limed nagar District. This 
is a poor race and does not give much lymph. 

Age .—'The calves are easily manageable only when they 
are young ; from 9 months to 18 months is a suitable age- 
limit. In some places older animals are used. 
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HjX(ivym Hd/iOH.-—All calves are examinee! a 
qualified veterinary graduate after admission to the depot, 
emaciated or diseased calves are rejected and returned to 
the contractor. 

Tuberculin Test .—Calves are tested for tubercle before their 
. use for vaccination purposes. 



Isolation and Feeding.— Every batch is isolated by itself 
for at least 15 days before it is allowed to mix with the old 
stock. The infectious diseases likely to be brought in the 
depU by the new calves are Foot and Mduth Disease (very 
common), Rinderpest, Paraplasmosis and Anthrax. Much 
attention has to be given to the feeding of these calves, 
as generally they are received in a poor condition. On an 
average, a calf gets enough quantity of good dry hay daily, 
in addition to half a pound of the mixture of the following 
articles:—A pounded mixture of equal parts of gram, loor, 
and oil-cake mixed with an equal weight of cotton seed. 
Salt is mixed at the rate of one tola to one pound. 

Calves which are well fed and without any high temperature 
are selected for the operation of vaccination and shaved. 
In this depit, only the lower part of the abdomen from uni 
bilicus and a portion of the inner side of thighs is shaved. 
In some institutions the whole of the abdomen and even the 
thorax are used. The shaved area is well washed with 
soap and water, and coated with a mixture of glycerine and 
carbolic acid 5 per cent, in case the part is abraded by a 
razor. The calf is then stabled in a separate place till it 


is actually required for use. 

Just before the operation, the temperature of the calf is 
taken, and if the animal has a temperature below 102°, it 
is selected for inoculation. The shaved part is again wash¬ 
ed with soap and sterile water and the calf is then kept on a 
“ tilting ” table in such a way that the mouth of the calf 
would come on the right hand side of the operator, lae 
part is again washed by sterile water by the operator 
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himself. The instruments and appliances to be used for 
inoculation are previously sterilized in the hot chamber. 

Inoculation of the calf —The calf is inoculated either (a) 
direct from calf, or (b) from preserved glycerinated vaccine. 

(a) The lymph used for inoculation purposes is from 96 to 120 hours 
well-developed vesicles. Typical well-developed vesicles should be select¬ 
ed ; this can he done with a little practice. The selected vesicle is then 
squeezed by the expression forceps, when the lymph oozes out in the form 
of fine- pure droplets. Care should be taken to remove the blood that 
comes out first. 


W In the latter method, the tube k to be cut at both ends by a file and 
the contents taken on a scalpel point. 

In both cases the lymph is taken on the point of a scalpel and then in¬ 
troduced into the skin by making parallel linear incisions by the scalpel. 
The incisions should be deep, and care should be taken not to allow the 
calf to bleed too much, as this is likely to wash oft the lymph used. 

Calves are inoculated for two purposes, either for vaccinating childnm 
direct (from calf to arm), or for scraping the growth and preserving the 
lymph in glycerine as is described hereafter. 'For the first purpose, the 
calf is inoculated—(1) by punctures, or (2) by incisions of about half to one 
inch long. The development of punctures is slower than that of incisions 
and the calf can, therefore, be conveniently utilised On the 5th and 6th day 
for vaccination. For the second purpose, the calf is inoculated by long 
continued incisions about 4 to 5 inches in length and one inch apart from 
each other. 


In both the cases, the lymph should be distributed evenly along the line. 
The calf is kept in the same position on the table for about 5 minutes after 
the operation is over. 

After-care of the calf.- -The calf is then tethered in a clean stable in such 
a way as to prevent any injury to the vaccinated part. Aprons are used 
to cover the inoculated area, but it will l>e better to arrange the stalls in 
such a way as to prevent the calf from licking the operated part. After 
48 hours, the temperature of the calf is taken morning and evening and 
the operated area inspected from day to day, marking the development 
of vesicles. 

Preparation of glycerinated vaccine.—Nearly at the completion of 120 
hours, most of the vesicles mature. This is the time for the collection of the 
lymph, and the animal is again placed on the operation table in the same 
position as described above. The in< ciliated surface is thoroughly washed 
with neutral soap and sterilized water and gently rubbed over by clean 
hands of the operator. The process is repeated till the part is completely 
clean. A towel soaked with water is then placed on the inoculated part 
for about ten minutes to moisten and soften the part. The growth is then 
collected hv scraping with a sterilized s|»oon. The pulp obtained is re¬ 
ceived into a st-oppered glass box and is then weighed. It is mixed with 
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ines its weight of sterilized mixture of 50 per cent, pure glycerine 
m distilled water, The emulsion is prepared in mortar and pestle by 
hand rotation. In order to secure the thorough and complete pounding 
of the pulp with the above mixture of glycerine and water, two-and-half 
hours are required. The first, second and third doses of the above mixture 
equal to the weight or pulp are added at the interval of about. 40 minutes 
and the last dose of n ixturc is added at the interval of half an hour. The 
emulsion is then poured into a tube-filling machine (Baird and Tatlock’s), 
worked with water pressure. The arrangement of the machine is very 
simple and every part of the machine can be easily separated and steri¬ 
lized. The tubes are hermetically sealed at both ends on a gas flame, 
care being taken to prevent the heating of the lymph. The tubes are 
then kept in an Ice Chamber at a temperature of 40° to 50° F. 

Testing of lymph . — The contents of the tube are then examined bac- 
teriologically by the Municipal Analyst after four weeks and tested re¬ 
peatedly till found sterile. 


The potency of the lymph is afterwards tested on a calf and, if the re¬ 
sults are satisfactory, the lymph is issued to the vaccinators for use on 
children for primary and re-vaccination, The activity of the lymph de* 
pends upon the quality of lymph when collected and the temperature 
under which it is kept. 


Glyoeiunated Calf Lymph. 

The glycerine serves to preserve the lymph, without in 
any way interfering with its activity, and it destroys ex¬ 
traneous organisms. 

The calves are previously tested with tuberculin. 

In Paris, the lymph is diluted with an equal bulk of gly¬ 
cerine. In Brussels, twice the bulk of glycerine is added. 
In England. 5 to 8 times its bulk or 40 or 50 per cent, pure 
glycerine is added. 

If vaccination is performed, within 48 hours of the ex¬ 
posure to contagion, on a person who has already contracted 
Small-pox, vacc inia ensues and Small-pox is avoided. " But 
if performed at a later date, Small-pox is contracted, modified 
if within 3 days, but unmodified if later. 

Struill-poX) as it occurs in the present day, may be divided 
into (1) Small-pox in the unvaccinated, and (2) Small-pox 
modified by vaccination. In both cases, after a person has 
contracted the disease, he may remain to all appearance 
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quite well for eleven or twelve days ; lie then becomes feverish 
arid sick, and complains of pain in the back for two or 
three days. Finally, the eruption comes out (usually first 
on the face), pimples which fill with clear lymph and 
then become pustules and form crusts. If the spots of the 
face run together, the disease is called confluent ; if they 
remain separate on the face, the disease is called discrete. 

Thus when a person has been exposed to infection, he 
should be quarantined for a clear fortnight. If he remains 
quite well, he may be regarded as safe. The patient is in¬ 
fectious from the very first symptom till all the scabs are off\ 
However, a case is rarely notified until the eruption appears 
and if then properly isolated, the spread of the disease is 
generally prevented. It has been found that if Small-pox 
were modified by vaccination, a patient treated in hospital 
would be free from infection five weeks after the eruption 
began to appear; if the disease were not modified, a patient 
(provided lie recovered) would not be free from infection 
until eight weeks after the eruption began to appear. As 
the particles, by means of which the disease is spread, are 
stored up in the crusts, these should be kept oiled from the 
time they begin to form. 

Cases in which the disease is modified by good vaccina¬ 
tion are often so mild that the whole eruption may not amount 
to a dozen spots. Such cases are particularly liable to escape 
attention. The head of the household may know nothing 
about them, and there is little likelihood of a doctor being 
called in. Yet disease communicated from such a patient, 
if the receiver be unvaccinated, may be as severe as pos¬ 
sible. 

Duration of Small-pox Immunity Conferred by 
Successful Vaccination. 

There are two means of judging the duration of Small-pox 
immunity conferred by a successful vaccination. The first 
is through observation of those, who having had a successful 
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nation, are later exposed to Small-pox and the second, 
the duration of immunity to vaccination with vaccine. 

It is well known that an occasional individual responds 
only slightly to immunizing agents ; the degree of immunity 
established varies with the individual. The variable period 
that different individuals retain immunizing substances 
is also evident in all infectious diseases. This peculiarity 
is present for all anti-bodies. The enormous experience 
now gathered indicates that it is wise for tiny one exposed to 
Small-pox to be re-vaccinated, if a successful vaccination 
has not been obtained within nine months. The general 
population should be vaccinated about every five years, 
when Small-pox is at all prevalent. Even when the disease 
is absent, it is necessary that all persons be vaccinated in 
infancy and again in childhood so as to keep the population 
moderately immune and so prevent a sudden development 
of an epidemic. 

The protection vaccination affords against Small-pox 
may be stated as follows : — 

(1) That it diminishes the liability to be attacked by 

the disease. 

(2) That it modifies the character of the disease and 
renders it less fatal and of a less severe type. 

(3) That the protection it affords against attacks of the 

disease is greatest during the years immediately suc¬ 
ceeding the operation of vaccination. A child mast 
le vaccinated within six months of its birth unless . — 
(l) the parent obtains a certificate of exemption 
or (2) the child dies or (3) is attacked by 
Small-pox within that period or (4) three or 
more unsuccessful attempts at vaccination 
have been made or (5) a medical certificate of 
postponement is given on ground of ill- 
health.. (Royal Commission on Vaccination, 
1896.) 
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How very severe Small-pox may be, those who have had 
long experience in connection with the disease can testify. 
There .are two forms in particular that occur—the so-called 
black Small-poto? where the eruption becomes dark from 
innumerable small haemorrhages, and the variolce sine variolis 9 
where the disease is so malignant that there is no eruption 
but the skin is thickened and somewhat livid. 

When a case of Small-pox is notified and the Health 
Officer has satisfied himself that it is really Small¬ 
pox, there are four steps to be taken, and all as promptly 
as possible— 

(1) The patient must be isolated. 

(2) Vaccination (or re-vaccination) must be offered to 
and pressed on those in the same house as the patient 
and persons ascertained to have been recently in 
contact with him. 


(3) The patients wearing apparel, bedding, &c., must 
be efficiently disinfected or destroyed, and his room 
thoroughly cleaned out. 

(4) The origin of the case must be investigated. No 
pains should be spared in searching out the source 
of infection, especially if the case notified be the 
first in an outbreak. If the investigation be care¬ 
fully made, the officer undertaking it will ordinarily 
ascertain the source. He must not abandon the 
search too soon, and be content with the lame con¬ 


clusion that the disease reached the district aerially. 
The necessity of a Health Officer satisfying himself that 
a case notified as Small-pox is really Small-pox is obvious. 
Not only are cases of Chicken-pox frequently reported as 
Small-pox, but also cases of Eczema and other skin diseases. 
Indeed, in one instance a man suffering from secondary 
Syphilis only was sent to Birkenhead Hospital as a case 
of Small-pox. 

The incubation period of Small-pox is 12 days but may vary 
from 9 to 15. Duration of infectiveness is from 3 to 4 weeks. 
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The contagion is most active and the infectivity greatest 
during the period of maturation and crusting of the pustules. 
The vims is contained in the mouth and throat secretions 
and the skin eruptions, and may be conveyed through the 
air in the dried epithelial scales and pus cells from the crusted 
pocks for considerable distances. 


Local Government Board Regulations, England. 


A. Small-pox Hospital should not be erected— 

(1) on any site where it would have within a quarter 
of a mile of it as a centre, either a hospital, whether 
for infectious diseases or not, or a workhouse, or any 
similar establishment, or a population of 150 to 200 
persons ; and 

(2) on any site where it would have within half a mile 
of it as a centre a population of 500 to (500 persons, 
whether in one or more institutions or in dwelling 
houses. 

Cases in which there is any considerable collection of in* 
habitants just beyond the half-mile zone should always call 
for special consideration. 

Small-pox arises solely from infection from a previous case. 

Vaccination depends largely upon the efficiency of the opera¬ 
tion and the number and character of the resulting scars. The 
protective influence wears away with the lapse of time, and 
re-vaccination at or before the age of puberty is necessary. 

In London, there is a ' conscience ’ clause. In Germany* 
vaccination and re-vaccination are compulsory. 


Objection to Vaccination. 

The Indian community as a whole does not object to 
vaccination. Their indolence and apathy, however, come in 
the way of their getting children vaccinated early, unless the 
Vaccination Department compels it. This compulsion 
the Act allows to be applied. There are, however, a few 
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prejudices connected with vaccination which it is worth 
while noting. Of these the hist is the religious aspect 
given to vaccination. The ceremony performed is the same 
as is gone through when a person gets the Small-pox. It 
consists in what is known as “ naming ” the disease, 
which is done when the vaccine vesicles appear. On this day 
a worship is commenced in a certain form with the burning 
of incense, a swing is provided with a number of neembdeaf 
strings hanging above it and ladies of the house and 
neighbours and friends sit on the swing and sing in praise 
of God. This ceremony goes on for 9 days when the ‘Vi- 
blmti *'• ceremony is performed. This consists in 
applying “ abir ** to the pustules*; the friends and 
relations of the family send presents of sweets and fruits to 
the child. From this day the disease is said to be on the 
decline, but the worship referred to above continues till the 
21st day when the child is given a hath and taken to the 
temple of goddess Shitala, where, the worship of the goddess 
is performed with great pomp and eclat. On the same day, 
friends and relations are invited to dine at the place. This 
ceremony is either much curtailed or even omitted by the 
higher classes of the Hindu community, but is still followed 
in detail among Khakis, Kolia, etc. All this means expense 
and consequent delay in the vaccination of children. Second, a 
superstition generally noticed among Kolis is that no vaccina¬ 
tion is allowed to be done in the locality where there are case3 
of Small-pox, as thereby goddess Shitala is believed to be 
much enraged. Evidently, this must refer to the inoculation 
days, when, probably, during an epidemic, persons undergoing 
inoculation got the disease in much severer form than usual. 

Effect of Vaccination on Small-pox. 

The effect of vaccination on Small-pox will be seen by the 
comparison of the figures of mortality from Small-pox before 
and after 1877, the year when vaccination was made 
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Effect of Vaccination on Small-pox. 


compulsory. The number of epidemics in the latter period is 
worth comparing with the number of epidemics in the former* 


Before the Compulsory Vaccination Act. 


Year. 

No. of 
doatlw. 

Year, 

No. of 
deaths. 

Year. 

No. of 
deaths. 

Year,- 

No of 
deaths. 

1850* 

1,308 

1857 

340 

1864* 

I 1,707 

1871* | 

019 

1851 

510 

1858* 

1,714 

1865 

567 

1872* , 

1,854 

1852* 

1,003 

I860 

374 

I860* 

1 1.077 

1873 

1 714 

1853 

677 

1860 

106 

1807* j 

1,055 

1874 

201 

1854 

232 

1861* 

1,627 

1868* 

1,123 

1875 j 

248 

( 1855* ' 

1,088 

1862 

163 

1860* 

1,725 

1876* 

3,174 

1850 j 

170 

1863* 

1,059 

1870 j 

550 

1877- : 

958 


After the Compulsory Vaccination Act, 


Year ! 
, 

No. of 
deaths. 

Year. J 

: 

No. of I 
deaths. 1 

Year. I 

1 

No. of 
death*. 

j Year. J 

jra j 

1878 

; 357 

1987 

108 

1896 

701 

1905* 

| 2,161 

1879 

1 479 

1888 

>482 

1397 

57 

1906 

278 

1880 

| 207 

1880 

304 

1898 

55 

1007 

86 

1881 

85 

1890 

150 

1899 

440 

1908* 

1,026 j 

1882 

02 

1801 

108 

1000* 

3,018 

1009 

473 j 

1883* 

; i,46i 

1892 

541 

1001 

150 

1910* 

1,008 ; 

1884 

112 

1893 

201 

1902 

283 

1911 

443 

1895 

55 

3894 

531 

1903* 

1,477 

1912 

079 j 
| 







1913 

1 212 | 

1 





1914 j 

252 







1915* 

3,599 






j 

1916* 

,021 

1886 

19 

1395 

270 

1904 

558 < 

1917 

209 






1 

3918* 

1,024 






I 

1919* 

780 






l 

1920 

294 . 


*r 


Epidemic year. 
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In sp ite of the efforts of the Health Department to get 
all the children vaccinated, and to protect the City from 
Small-pox, epidemics of the disease, though on a much smaller 
scale than before, occur and the causes of these epidemics are 
as follows:— 

(1) A certain number of births escape registration, 
and possibly these children are not vaccinated. 

(2) Vaccination does not give a life-long immunity and 
some countries, well-advanced in sanitation, 


<SL 


in 


re-vaccination in later period of life is made com¬ 
pulsory. No such law exists in. Bombay. 

(3) Influx of unprotected persons from other parts of 
India, where vaccination is not carried out with 


the required vigour, and the difficulty of finding 
out such persons when they arrive in Bombay. 

(4) The Hajis, most of whom are unprotected, were 
found to be bringing the infection from Mecca ; 
but the steps taken now to vaccinate them before 
leaving for the Haj have relieved the Health 
Department from one source of anxiety at least. 


Enteric (Typhoid). 


It was formerly thought that Enteric did not occur amongst 
natives of India; at any rate the disease is not so prevalent 
as it is amongst Europeans. 

The reasons given are, difference in the anatomy of the 
intestines and their structure, due possibly to the nature 
of food and habits, surroundings and the food itself and 
prolonged association with dirty food and water. (Roberts. > 

In towns, where Indians live on a more mixed diet 
and are exposed to infection. Enteric is common enough as 
the result of prosperity and the desire for other forms of food. 

The number of cases reported in the Indian Army is in¬ 
creasing, but this may be due to better knowledge and more 
accurate diagnosis and investigation. 
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Enteric (Typhoid). 


^ Fever is due to the introduction of a special orga¬ 

nism, Bacillus typhosus (Ebertli), and possibly Bacillus 
para typhosus, through the medium of food, milk, water, 
dust, or by personal infection through the stools or urine of 
a person convalescent from the disease. 

Food may be infected by flies or insects; rats and mice 
may carry the Bacillus from infected excreta ; infected dust 
may be blown on the food, milk or water. 

The great factor now is considered to be the “ human 
carrier” that is, persons who have recovered from the disease 
may infect those with whom they or their excreta corue in 
contact; this infection may last for several years. ‘ bacteria 
carrier * is a person upon whom we find pathogenic germs 
after a space of time exceeding by far the average time of 
convalescence known for that respective disease. 

Foster gives the following figures:—386 cases investi¬ 
gated, 20 per cent, were due to infection from human carriers, 
30 per cent, to infection from contact, 12 per cent, indefinite 
and the remainder to infection from dust, food or water. 

There is little or no doubt that the "carrier ’ commonly 
spreads the disease by means of his hands. There is the 
greatest possible likelihood of soiling the fingers in the act 
of micturition, as far as males are concerned ; though urinary 
carriers are more often met with amongst members of the 
female than those of the male sex. Similarly, some degree 
of soiling of the fingers is a very likely accident after the act 
of defecation, and it is on account of these possibilities 
that certain preventive steps must be taken as far as the 
individuals themselves are concerned. 

Enteric carriers may be (a) acute, or (b) chronic. 

(a) Acute carriers may be :—(1) Persons in the incubation 
period of an attack. These have acquired their infection 
with the B. typhosus and have been proved to excrete the 
organisms, in enormous numbers, in their urine and fa 3 ces, 
for some 14 days or so before they have any reason to suspect 
anything wrong. (2) Persons suffering from the Enteric 
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attack. Two classes of cases are now recognized 
which, unsuspected, may cause spread of the disease : the 
4 atypical ” case, which not infrequently occurs in children; 
and the “ ambulatory case, where the individual has the 
disease so slightly that he does not find it necessary to go 
to bed, but continues to carry out. his daily occupation right 
through the attack, with the possible exception of a day or 
two indoors. 

(6) Chronic carriers:—(1) Persons who have at some time 
or other suffered from an attack of Enteric Fever, recognized 
or otherwise, and have harboured the B. typhosus about 
their body constantly or intermittently ever since. This 
occurs in from 2 to 4 per cent, of all cases. (2) Nurses and 
others who have been in attendance upon cases of Enteric 
Fever and who have not contracted the disease, yet in whose 
excreta B. typhosus is found in large numbers. 

A more correct definition of a chronic carrier is one who 
excretes bacilli for a period of six months after admission to a 
hospital. This is the classification now adopted in the army. 

Disposal of carriers .—In the Army, the method of dealing 
with Enteric convalescents is as follows :—Examinations of 
urine and faeces are made on four successive days at intervals 
of a month. In the event of three of these monthly exami¬ 
nations proving negative, the individual is released from 
observation and all restrictions, though a final examination is 
made after a lapse of a further six months. If he is found to 
be a carrier after a period of observation (in England not 
exceeding three months), he is discharged from the service, 
unless he elects to remain in hospital for treatment. If 
discharged, notification is made to the Medical Officer to the 
Ministry of Health and to the Medical Officer of Health for 
the district in which he intends to reside. 

In investigating into the cause of an outbreak of En 
teric, the following points are to be considered:—life-history 
of the first case, how long he had been living in the place 
where he was first- attacked, if he had been exposed to the 
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within three weeks, and if other cases had occurred^ 
milk, food and water-supply and possibilities of their being 
infected. 

In India the disease is so common and the movement oi 
the people so constant and the distances so great, that much 
difficulty is experienced in tracing the origin of a ease. 

As this disease, in its mode of access to the body and the 
way it is propagated, so closely resembles Cholera, when 
Typhoid Fever appears in a district or its neighbourhood, 
it might be well to issue a circular to householders, similar 
to the one recommended in case of Cholera* In districts 
where pail closets are used and in any district, where practi¬ 
cable, a covered pail to receive excreta should be left at every 
house where a Typhoid patient is being treated. The pail 
should be charged with a disinfectant, changed daily, and 
the contents cremated. 

Typhoid Fever, like epidemic Diarrhoea, is ordinarily most 
active during warm weather. As Mr. Spear remarked, in 
a report on an outbreak of Typhoid Fever at Pemberton, 
“ There is much ground for the belief that the Typhoid con¬ 
tagion may lie dormant in the soil for prolonged periods, 
becoming again active during the heat of summer.” 

According to the report of a committee appointed by the 
Clinical Society of London to investigate the periods of 
incubation, &c., “ An epidemic due to milk contamination 

may be expected to cease at or about the end of the second 
week after the arrest of the contaminated supply but an 
epidemic due to the contamination of a public water-supply 
may not come to an end until the end of the fourth week 
after the source of specific pollution lias been removed. 
Where an epidemic can be traced to well-water, its duration 
may be very much more prolonged and no general statement 
as to the probable date of the spontaneous termination can 
be made.” 

Food, milk and water at railway stations or dak bun- 
a ovs, hotels and even private houses are so liable to 
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tamination. that. it. is difficult to decide where the in*'- 
fection may have occurred. 

A person convalescent from the disease may spread it un¬ 
wittingly ; strictest precautions should therefore be taken in 
the, same way as in the case of Cholera, and everything in 
the sick-room of an Enteric patient should be considered in¬ 
fectious. The nurses should not be allowed to attend other 
patients until after thoroughly disinfecting their clothes, 
hands, &c. All bedding and clothing of an Enteric patient 
should be thoroughly disinfected, and all the utensils of the 
sick-room; while the strictest precautions as to disinfection 
of stools should be taken as in the case of Cholera. 


Anti-Typhoid Inoculation. 


Anti-Typhoid inoculation is now largely practised with 
good results ; and has been brought to a high standard of 
efficiency in the British army. 

A weekly return is submitted showing the percentage of 
strength protected by T. A. B.-2 and T. A. B.-l methods 
and the number of inoculations performed during the week. 

For further information on the subject, reference should 
be made to the various publications of the Royal Army 
Medical College Journal. 


Extract from Army Order. 

Home Force. 

Anti-Typhoid Inoculat ion. 

The preventive value of anti-Tvphoid inoculation is now 
universally recognised ; it has enormously reduced the inci¬ 
dence of Typhoid Fever in the British, American and French 
armies and has been made compulsory in the two last named. 

It should be practicable, by seizing every opportunity, 
to inoculate the whole or a large majority of each unit. If 
a unit is likely to be stationary for a shoi-t time, advantage 
might be taken of this, with the consent of the General Staff, to 
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Anti-Typhoid Inoculation. 


_>culate a certain number of men, e *{}•■> & company or lialf a 

company, and in this way a whole regiment or other unit 
might be protected, without any serious interference with its 


<8L 


duties. 


In the same way individual men, temporarily disabled by 
minor ailments or otherwise available, might be inoculated. 
Medical officers should lose i o opportunity of introducing 


and carrying through some such ystein. 

Dosage —Where time permits, the usual system of two 
doses, at an interval of 10 days, should be adhered to (i.e .*■ 
t and 1 c.c.m. respectively), but if this is not. possible a 
single dose of 1 c.c.m. (17 minims) will suffice. 

It lias been found by experiment that, after the single 
dose, about 60 per cent, of the men were fit for duty after 
36 hours, about 90 per cent, of the men were fit for duty 
after 48 hours, and that 2*5 per cent, might still be unfit 


for hard work on the third day. 

Simple surgical asepsis should be observed as to the syringe 
and needles and the arm prepared by a dab of iodine solution. 

Should Typhoid make its appearance in a unit, especial 
efforts should be made to inoculate all exposed to infection. 
Inoculation does not, in the opinion of Colonel Sir William 
Leishman, cause any increased susceptibility to infection, 
and anv one inoculated in the incubation stage will probably 
have but a mild attack. 


System of Record . 

A record of inoculations is to be made on the top of the 
inside right-hand cover of A. B. 64 (Soldier’s Pay Book) 
as follows:— 

T.A. B.-2 or T.A.B.-l, with the initials of the Medical officer 
and .the date or dates on which the inoculations were given. . 

T.A.B.-2 will indicate that the two-dose ” system has 
been followed, and T.A.B.-l that the individual has only 
one dose of 1 c.c.m. of Anti-Typhoid vaccine. 

38 
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Summary .—In the presence of an epidemic of Enteric, the 
disease is spread by infected food, milk or water, shell-fish, 
&c., dust or human carrier, infected hands or clothes, and 
conveyed by dies from infected latrines or trenching grounds. 

The patient should be isolated, everything in contact 
with him disinfected, all milk and water boiled, and all food 
well cooked. 


The house and food should he protected from flies, and 
any convalescent patient watched, the stools examined 
bacteriologically from time to time and disinfected ; special 
attention should he paid to the conservancy arrangements, 
and all horse and cattle litter burnt or buried; the sewage 
from the village or cantonment should not discharge into a 
river, or near a water-supply. 

There is comparatively little direct evidence as to the 
incubation period of Typhoid Fever. This is partly accounted 
for by its not being infective in the sense or in the degree 
that Typhus and Scarlatina are infective. Then the attack 
commonly comes on so insidiously, its nature is not readily 
recognised, and the rash is scanty and not very distinct. 
According to Quain’s Dictionary, the incubation is probably 
in most cases about twenty days. The range seems to be 
from one day to eleven weeks. It may be taken that the 
disease is wholly latent for about a fortnight; then there is 
loss of appetite, furred tongue, headache, pain in the limbs, 
chilliness and regular rise of temperature from day to day. 
The spots may begin to appear on the fourth or fifth day, 
but not usually till the seventh day of the fever, or later. 
It is thus usually three weeks after the inception before the 
disease can be recognised and notified. The fever lasts 
from twenty-one to thirty days. 

The regular chills, headache, and pains in the limbs may 
be absent, in which case Diarrhoea will probably be the first 
symptom to attract attention. The signs of invasion in this 
disease are generally so indefinite that the patient often 
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i at his ordinary occupation for days after the temper¬ 
ature has begun to rise, and possibly does not consult a doc¬ 
tor till a week has elapsed. About this time the eruption 
begins to appear, and continues coming out for at least a week. 


During the third week the morning remissions of tempera, 
ture are more marked, showing the patient is beginning 
to improve ; or less marked, indicating that the patient is 
sinking into a ;t Typhoid state/' In the course of the fourth 
week and for a day and two after, if the patient is to recover 


and escape sequelae, the temperature gradually falls to normal. 


If the patient continues well for a fortnight after deferves¬ 
cence, he may be discharged as there is no risk of his infecting 
others. His infectiousness commences with his first symptom. 

A person who has been with a Typhoid patient mav ordi¬ 
narily, but not certainly, be considered safe after three weeks’ 
quarantine. If the person has been strictly clean, he has 
run lit tle risk of being infected. 

In Typhoid Fever, as in Cholera, all matters which the 
patient discharges from the stomach or bowels are pecu¬ 
liarly infective and, where local conditions exist , can operate 
at a considerable distance from the sick. The patient’s 
power of infection is ordinarily by means of these discharges 
tainting food, air or drinking water; and precautionary 
measures should, therefore, be directed at preventing such 
contamination. Ihe discharge cast without previous dis¬ 
infection into a drain, cesspool or midden infects the ex¬ 
crements! matters with which, it mingles. The discharge 
also infects bedding, clothing, towels, etc., which it soils 
and renders, if not efficiently disinfected, liable to spread 
the disease to places in which they are sent to wash. It 
follows that by leakage from a drain or cesspool, or by cast- 


out slops or washing water, infective material may get access 
to wells or other sources of drinking water, and impart to 
enormous volumes of drinking water the power of propagat¬ 
ing the disease. 
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When, therefore, a Health Officer is investigating an 
outbreak of Typhoid Fever he will bear in mind that the 
source of infection may be :— 

(1) A polluted water-supply. 

(2) Milk, directly polluted with discharges of the 
patient or to which specifically polluted water has 
been added for adulteration or for washing cans. 

(3) Other food, shell-fish, directly or indirectly polluted 
with discharge of the patient. House flies may 
convey the discharge to milk and food. 

(4) Clothes fouled with discharge of the patient. 
Such clothes may. retain the infection for a long 
time- two or three months probably. 

(5) A previous case acting as a carrier. 

It is just conceivable that the source of pollution may be 
portions of discharge dried and carried in the air as dust. In 
any case the infection will not be conveyed far in this way. 
An imported Typhoid case will not serve as a source of 
infection if he is attended to in a proper and cleanly manner. 
However, to ensure this, initial cases should if possible be 
isolated in hospital, and great care should be taken in dis¬ 
infecting and cleansing infected clothing, bedding, etc., ami 
premises. 

Instructions for Disinfection. 

Tuphold Fever or Enteric Fever is conveyed by the ingestion 
of some article of food or drink which has become infected 
with the Typhoid bacillus. Water, milk, vegetable, shell-fish, 
ice-cream, etc., may all serve as media for the bacillus to 
retain its infective character. Flies have been proved to 
convey the germs of Enteric and other diseases to food, and 
a frequent source of contamination is the eating of food 
without preliminary washing of the bunds alter contact with 
a patient suffering from Typhoid or with infected clothing. 

It is most important, therefore, that, the Inspector should 
faithfully carry out the following rules 
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i infected or soiled personal linen , elc. y and bed clothes should 
biTat- once placed in a solution of izal Jlvid and allowed to remain there 
until the disinfection of the house is completed. On completion, the 
clothes should be removed to the van and taken to the steam sterilizer. 

2. The mattress, if any, should be removed to the steam sterilizer. 

The walls, floor, door and seat of the privy should be thoroughly 
washed with izal solution. This must be done most carefully and tho¬ 
roughly, as the risk of infection being conveyed in this way is considerable. 

4. It is specially import-aid that all utensils used by the patient for 
eating or drinking should be thoroughly washed in izal fluid and then in 
pure, dean water. 

o. The walls, doors, floor and ceiling of the room or rooms should be 
washed with perchioride of mercury solution, can* being taken to prevent 
dust rising and thereby increasing the risk of the disinfecting gang con 
trading the disease. 

6. All water taps should lx* carefully washed with freshly prepared 
permanganate solution and the water allowed to flow freely for a few 
minutes afterwards. 

7. Careful search should be made to see if any well exists on the pre¬ 
mises. If so, then it must thoroughly be treated with permanganate of 
potash solution. 

8. If the privy is on tbe basket system, the disinfecting Sub-Inspector 
must make arrangements for the complete disinfection of the iron recepta¬ 
cle with izal and the thorough cleaning of the privy trap and trap door. 
This should be done under his personal supervision to lessen the risk of 
conveyance of infection by flies. After thorough cleansing, the whole 
trap should be treated with pesterine. 


Yellow Fever. 

A specific, usually very fatal, febrile disease occurring as 
an endemic or epidemically over a limited area of the Earth. 

The chief endemic centres are the islands and coasts of the 
Gulf of Mexico and the west coast of Africa. 

Its centre is the West Indies, whence it spreads north 
to the United States and Mexico ; south to Brazil. On the 
west it is seen on the Pacific Coast from the Gulf of California 
on the north to Peru on the south. 

It has been seen in Spain, Portugal, Italy, France and 
Great Britain but has never succeeded in becoming firmly 
established. 
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Etiology of Yellow Fever. 
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The cause is unknown other than the fact that it is a 
filterable virus (Cumberland, F.). 

This virus is contained in the peripheral blood of the 
patient only during the first 3 days of the disease. 

Experiments have shown that this virus is destroyed at a 
temperature of 55° C. 

If blood from a patient (in the first three days of illness) be 
injected into a healthy non-immune individual, the disease 
is reproduced in most instances, within the recognised limits 
of the incubation period, which may be taken as being usually 
3—5 days with perhaps an extreme limit 1J to 13 days. 

Further, blood from a patient infected by injection of blood 
from another patient on being injected into another non- 
immune will again reproduce the disease. Many attempts 
have been made to discover the germ of Yellow Fever and 
many organisms have been described. Up to the present 
it has not been satisfactorily identified. 


Method of Spread of the Disease. 


For long the idea that Yellow Fever was transmitted by 
fomites prevailed. Experiments conducted by the American 
Commission showed that non-immunes could sleep and live 
in intimate contact with infected material, e.g ., black vomit, 
infected clothes, sheets and blankets, and yet not contract the 
disease. 

It is now known that the disease is conveyed by a mosquito, 
the Stegomyia Calopus (Culcx Fasciatus). Further, only 
those mosquitoes which have fed during the first three days 
of the fever are infective and they only become so after 12 
days have elapsed since feeding on the Yellow Fever patient's 
blood. Before the expiry of this period, they are incapable 
of transmitting the disease. 
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mosquito retains its infective power for a long time. 

French Commission verified the findings of the Ameri¬ 
can one and in addition reported that — 


(ct) The infected blood will not reproduce the disease in a non 
immune if merely laid on a raw blistered surface; it must be 
injected subcutaneously. 

(6) Infectious serum if heated for 5 minutes, at 55° C. loses its viru¬ 
lence but has prophylactic power. 

( c ) Infectious serum loses its Yellow' Fever producing power in 

48 hours unless preserved under liquid petrolatum, when it 
remains virulent for 5 days. 

(d) Besides the method of hypodermic inoculation, Yellow Fever can 
only be transmitted by the bite of a mosquito in which the 
virus has lived for at least 12 days. 


Owing to the very important part played by the Stegomyia 
Calopus or Fasciata in. the spread of this disease, it is desirable 
to give a few details of this mosquito. 
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Stegqmyia Calopus or Fasojata. 



No. 12. 


This shows eggs, lame, pup® and adult Stegomyia fasciata. 

(1’Inatit.ite Pasteur de Paris.) 

This species is widely distributed in the tropical and sub-tropical world 
extending from 38° N. to 38° S. latitude. (Bombay, roughly, 190 N.) It 
is rarely found at a greater altitude than 3,000' feet. 

Stegomyia is essentially a domestic mosquito. It seeks the central 
and more crowded parts of the city. It is indeed a cistern-breeding mos¬ 
quito and is often known on this account as the cistern mosquito. It is 
found in abundance in those places where rain water is collected and stored. 
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Chief Breeding Places of Stegomyia, 


he mosquito is readily recognised by the white bands upon the Jegs 
and abdomen and the lyre-shaped pattern in white on the back of the 
thorax. 'It t < called the tiger mosquito. Only the females suck blood 
and they appear to attack man both during the day and at night, though 
perhaps more active between 5 p.m. and midnight. 


Chief Breeding Places. 

Old tin can: 1 , roof gutters, cisterns and various water utensils frequently 
seen in and near houses, e.g., rain water barrels, buckets, flower vase, 
anti-formic as, broken bottles, wells, empty jam-jars, ete., etc. 

Each female lays between twenty and seventy-five eggs on the surface 
of water; these are minute, black and .cigar-shaped ; they are very resis¬ 
tant, and have been kept in a dry state for periods varying between 10 and 
20 days ; freezing does not destroy their fertility. 

Under suitable conditions of temperature, the eggs hatch out in from 
10 hours to 3 days. The result is the well-known “wiggle waggle” or 
" wiggle tails,” the larval stage of the mosquito. The larva: are very 
active and very sensitive, and very rapidly disappear from the surface of 
water in the cistern if the least disturbance occurs. 


For this reason, the water barrel or vat must be approached gently If 
one is desirous of obtaining specimens and examining them, otherwise they 
wiggle very rapidly to the* bottom. Another point has also to lx* borne 
in mind, and that is that they cling to the sides of the receptacles and hide 
in the crevices, so that it is by no means easy to get rid of them. 8imply 
emptying the water out of the receptacle will not suffice ; a very thorough 
rinsing and cle ansing is necessary. 

The duration of the larval period is from to 8 days normally; but 
they may remain in the larval stage for a much longer period, Sir Rubert 
Boyce brought some specimens alive from New Orleans to Liverj>ooJ, a 
journey occupying twenty-six days. 

The pupal stage lasts two days or less. 

Larv* are always found in artificial water containers. The eggs may 
retain their vitality when kept; dry for six and a half months. In searching 
for Stegomyia larva, the rain-water barrel is generally found to be the 
seat of election for breeding purposes. Given an old wooden barrel, just 
coated with a green slime, and “ worms” will almost invariably be found : 
men accustomed to this work frequently affirm that worms must be in a 
barrel from its appearance. Yet a cursory examination of the water 
may fail to reveal their presence. When, however, the water is poured 
out all but a teacupful at the bottom, and this is well agitated, invariably 
the larv® are found. This property of disappearing to the bottom of 
the receptacle and hiding in the thinks between the staves, and in the 
groove at the bottom is very characteristic. 


They have been found in the blacksmith’s shop in his cooling tank and 
also have been found in logs. 
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In living rooms and bed rooms they are frequently found in receptacles 
for holding flowers from which the water is imperfectly removed. Also 
in large ornamental plant pots enclosing the smaller or actual plant pot. 

One doe# not cncounter them breeding away from men : they are as 
domesticated as the flea, bug and cat. 

In a few instances they have been found in house drains mixed with 
Culcx larvae. 

Their natural food is green alga> and diatoms. 

Adult Mosquito. 

A black and white mosquito. 

The thorax is ornamented with a curved silvery line on each side and t wo 
median parallel lines giving the characteristic lyre or few sharp pattern 
markings. The tegs and abdomrn are also banded, the hind tarsi are basally 
banded with white, the last tarsus being all white. 

The proboscis is unhanded. 

Egg-laying takes place, chiefly at night (20-7b). 
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The following table shows the differential characteristics of the eggs, larvae and adults :_ 



EGGS. 

LARVAL 


ADU' 

LTS. 




Attitude. 

Breathing 

Tube. 

Move¬ 

ment. 

| Habitat. 

Attitude. 

Wings. 

Bite. 

Parasites. 

Stegomyia. 

• 

Float sepa¬ 
rately. 

Float with 
head down¬ 
wards. 

Short and 
stumpy. 

Sink .. 

i ~~ 

Tubs, pots, drains, 
holes, gutter on 
roof, hole in a 
tree, hollows in 
rocks, broken 
glass on top of 
walls, and vases 
in cemeteries. 

Parallel to 
the wall. 
Hunch 
backed 

Plain. 

Day¬ 

time. 

Yellow 

Fever. 

Culex. 

! 1 

Egg rafts or 
egg boats. 


Long ..' 

Do. 

Do. ditches, 
cisterns: greater 
tendency to 
breathe on 
ground. 

I 

Do. 

1 

Do. 

Evening. 

Filariasis. 

Anopheles. 

Separate, 
boat shap¬ 
ed, atar- 

shaped 
pattern. 

Float hori¬ 
zontally. 

None 

On the 
surface. 

Terrestrial ; 
marshy soil with 
gras* in water. 

Angular, 

awl-like. 

Spotted. 

Do. 

Malaria. 



Differential Characteristics of Eggs, Larv, ^setc. ^03 
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How TO DISTINGUISH THE StEGOMYIA. LaRV/B — 

They are longer than the larvae of Culex fatigans. 

A ttitude .—Almost vertical. 

Head. —Small. 

Thorax. —Less conspicuous. 

Antenna.— Small and spineless and have a single hair about the middle, 
whereas Culex fatigans has large branched hairs. 

Syphon tube ,— Bark, short, stout, and the syphonic index is 2. Worm¬ 
like wriggling is the mode of progression. 

Pccton spines.-- Two renys on the posterior aspect of the syphon tube. 

Combs ( scales) on the eighth segment at the base of.the syphon. 

Stegomyia Survey. 

The house, garden and yard should be carefully examined for breed¬ 
ing places, noticing particularly all water for drinking or washing inside 
and outside the house. Cisterns, barrels, buckets, tins, jars, tubs, goblets, 
anti-formicas, bottles, rain water gutters of roof, etc. 

These mosquitoes are prone to remain in the same house 
where they have been feeding. The French Commission 
succeeded in keeping a female alive for 106 days, but they 
consider that, under normal conditions, life is much shorter 
in duration than in captivity. To lay eggs the mosquito 
must first have a feed of blood, and the eggs are deposited 
on the surface of the water after about 3 days. 

After the first egg-laying, the mosquito is believed to 
become more nocturnal in her feeding habits. 

The various experiments of the American and French 
Commissions explain now— 

(a) The impunity with which a Yellow Fever patient 

can be visited by a non-immune if outside the 
endemic area. 

(b) The danger of visiting the endemic area especially at 

night. 

(c) The discrepancy between the incubation period 

(3-5 days) of the disease and the incubation pe¬ 
riod of the epidemic which may follow (13-15 days). 
This is due to the evolution which it is necessary for 
the germ to pass through in the mosquito. 
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Prophylaxis op Yellow Fever. 

(d) The high atmospheric temperature required for the 
epidemic extension of Yellow Fever (breeding of 
mosquitoes). 

(e) The clinging of Yellow Fever to ships, buildings, 

and certain areas (infected mosquitoes). 



Prophylaxis. 

1. During epidemic visitations, non-immunes should, 
if possible, quit the implicated 7 one. 

2. Slums and low-lying districts of the towns should 
be avoided ; these places should not even be visited, or 
if visits must be paid, they should be as brief as possible 
and then always before sundown. 

8. The susceptible should avoid sleeping in the lower 
stories of houses and pay great attention to their general 
health. 

Sailors must not be granted shore leave. Ships 
should not be allowed to clear from infected ports, nor to 
enter lion-infected ports during the warm season without 
adequate inspection. 

If on entering port. Yellow Fever is found on board, the 
cases should be isolated in a quarantine hospital (where 
if possible, there should be no Stegomyia mosquitoes), the 
ship thoroughly cleared of mosquitoes, and the passengers 
and crew segregated for at least 5, preferably 13 days. 

5. [n the event of Yellow Fever occurring in a locality 
which is not a Yellow Fever centre, and of which the popula¬ 
tion is small, a good plan is to remove every one except 
those in attendance on the sick and those who have had 
the disease previously, and place the deported population in 
quarantine for 13 days and in the meantime an 
extensive anti-mosquito campaign must be carried out. 

6. It is of the utmost importance that there should be 
immediate notification of the (first) case, which must be 
followed by immediate isolation and screening by means of a 
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osquito-proof ward and bed curtains ; if this is carried out 
at a very early stage, the risk of the disease spreading 
is much lessened ; but it must be remembered that every- 
tiling depends on promptitude. 

7. Anti-Stegomyia measure**— 

(a) All unused receptacles of water must be emptied 

and no stagnant water allowed on the premises. 

(b) All cisterns should lie covered. 

(c) Cesspools or privy vaults should be regularly treated 

with kerosine oil or with pesterine. 

(d) The most thorough and careful search should be 
made for likely breeding places, (q. ?;.) 

(e) Sleep under a mosquito net. 

(/) Where possible doors and windows should be screen¬ 
ed with fine mesh wire gauze. The hospital in 
which patients are treated should be so dealt with. 

( 7 ) Educate the public as to the mode of spread, and the 
breeding places of the carriers of this disease, by 
lectures, leaflets and placards and invite their 
co-operation. 


Exterminating the Carriers. 


Sealing and fumigation . — 

Preparation for fumigation should be started with screen¬ 
ing, The entire house must be fumigated. Incomplete 
and imperfect fumigation are the principal reasons of not 
being able more promptly to suppress Yellow Fever. The 
rooms should be sealed from the inside with strips of news¬ 
paper or with any stout and thin paper. Stout paper may 
be used for covering large openings. Paper cut in rolls 
3 inches wide is exceedingly useful for pasting along the 
cracks. Windows may be sealed from the outside in order 
not to disturb mosquitoes which may be present. The 
doorway is left open till the last to introduce the fumigating 
materials and to light up j when this has been done, the door 
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md the time noted in a book kept for the purpose. 
The responsible officer should personally examine to see that 
the seeling is carried out effectively. A small open chink 
admitting light is sufficient to attract mosquitoes to it: then 
they make their escape. Halls, water-closets or out-houses 
must, not be forgotten. After the allotted time necessary 
to thoroughly complete the fumigation is up, the doors are 
opened and the floors swept. Some of the mosquitoes may 
only be stupefied, and it is necessary that they be all burnt 
or otherwise destroyed. 

After the patient is convalescent, or after death, the 
patient’s room should be fumigated. 

The rooms should be carefully measured and materials 
proportioned to cubic capacities as under; small closets and 
ward -robes should be opened (Robert Bovce):— 

(1) Pt/rethmm Powder .—Three lbs. to 1,000 cubic feet 

applied for 3 hours; it is better that the 3 lbs. be 
divided among 3 pots than that all the powder 
be put in one pot. The pots to be placed in pans 
containing a little water. Pvrethrum powder is 
used for rooms close to the sick patient, as the fumes 
which might escape from sulphur fumigation are 
irritating. 

Pyrethrurn powder is also used in cases where brass- 
work, pianos, telephones, instruments, &c., are, present. 

(2) Sulphur .— 2 lbs. to 1,000 cubic feet. The pots con¬ 
taining the sulphur are to be placed in pans contain¬ 
ing I in. of water. The sulphur is to be started by 
alcohol, and care must be taken to see that it is 
well alight. Duration—three hours. Brass-work 
and instruments are liable to injury ; they should 
therefore be removed. 

(3) Camphor and carbolic acid .— The mixture consists 
of equal parts of camphor and crystallised carbolic 
acid dissolved by gentle heat. It is an exceedingly' 
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good fumigator, does not injure furniture, clothes 
or brass-work, the odour is pleasant and smells of 
camphor. A room has a refreshing smell after its use. 
Four ounces are vaporised per 1,000 cubic feet for two 
hours ; the material is placed in an open pan placed over 
a spirit or petroleum lamp ; white vapour is given off. 

It most important that the houses in the vicinity of 
an infected house should also be fumigated at once. 

The following is a concise resume of the subject:— 

1. Thf* incubation period in the human body is from 2 to 13 days— 
probably, most often, 3 to 5. 

2. The disease is carried from the sick to the healthy by the inter¬ 
mediate agency of S. fasciata. 

3. No other mosquitoes have so far been proved to carry the germ. 

* 4. The microbe of Yellow Fever is still unrevealed. It must be 

extremely minute ; since in the serum of the patient the virus 
will pass (without dilution) through the Chamberland F. bougie, 
but not through the B. bougie. 

5. The serum of a patient is not infective during the incubation 

period. 

6. The serum of a patient is virulent from the firsC to the third day 
of the disease, and the Stegomyia hiust bite the patient during 
that period, or else will not be capable of transmitting the disease. 

7. On the fourth day of the disease, the blood no longer contains 
the virus, even if the fever is high. 

8. When a mosquito has bitten a patient during the first three days 
of his illness, it is not until a further period of at least twelve 
days has elapsed that this mosquito is capable of infecting a 
healthy person ; and the more this jieriocl is exceeded, the more 
dangerous does the mosquito's bite become. 

0. The bite of an infected mosquito does not necessarily produce 
Yellow Fever, and if Yellow Fever is not produced, no immunity 
will be obtained against an injection of virus. 

10. The bite of two infected mosquitoes may give a grave form to the 
disease. 

11. Most mosquitoes lay their uggs on the eight consecutive days 
after they have obtained their first bite. The female Stegomyia 
does not die after its first batch of eggs lias been laid, but- lives 

* By the term “ filterable virus ” is meant micro-organisms so small 
that they will pass through the pores of filters which are too small to 
allow the passage of bacteria. The term ‘ ultramieroscopic ’ is also used 
for filterable viruses but is not free, from objection. 
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Prevention of Yellow Fever. 

on until it, Las deposited seven successive batches, the 
period of its survival in the mature state being from t\ 
thirty days. Jt is, therefore, capable of transmitting the infec¬ 
tion to a large number of individuals after the twelve days' 
incubation period of the virus within the insect’s body is over. 
Ova laid more than twelve days after the ingestion of infective 
blood by the parent mosquito would appear to be capable of 
infecting the imago, which springs from such ovum ; but such 
mosquitoes hatched out from infected ova do not acquire tho 
power of convoying infection until after the fourteenth day of 
their existence in the perfect state. 

It is found that 1 o. c. of serum taken from a patient during the 
first three days of his i lines# w ill produce Yellow Fever in a heal¬ 
thy person if injected tinder the skin. 

The virus deposited on a superficial skin abrasion does not pro¬ 
duce the disease. 

The serum of a convalescent possesses definite prophylactic 
proj>erti(\s whioh oommenoe on the eighth da}' and are still ap¬ 
preciable at tho end of twenty-six days. 

1 ho serum of a convalescent appears to have therapeutic 
properties. 

Contact with a patient, lus clothes, or excreta cannot produce 
Yellow Fever. 



The Government of India recently appointed a committee 
to consider the question of preventive measures against the 
importation of Yellow Fever into India and the following are 
the recommendations of that committee :— 

The Committee believes that at tho present time yellow fever does not 
exist in India. Certain fevers, however, sometimes associated with jaun¬ 
dice and closely resembling yellow fever such as malaria, relapsing fever, 
and icterohs&tnorohagio jaundice have been reported on a. number of occa¬ 
sions in India ; it is desirable, therefore, that the cause and nature of these 
fevers should be carefully investigated whenever and wherever they occur 
with the object of differentiating them from yellow fever. 

2. The prevalence of the mosquito S. fay data, which transmits the 
yellow fever virus, and the existence of a susceptible population in tho 
chief sea.ports of India, indicate that this introduct ion of the disease might 
be followed by sudden virulent epidemics. Such epidemics would be 
very difficult, to control, would cause great embarrassment to coastal trade 
and maritime intercourse with foreign countries and would seriouelv 
interfere with recruitment and military movements at times of national 
emergency. 

3. S. faseiata is present in India as in almost all maritime regions 
situated within the parallel 40° N. and 40° S. and all ports within such 
limits must be regarded in tho present state of our knowledge as liable in 
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varying degree to introduction of the disease and it© disseiDtnnfttioii 
degree of risk depends for the moat part on. the distribution 
selected time and on the sanitary condition of 
,lly with regard to the prevalence 
present time the danger is greatest in 


(а) such ports on the American seaboard !including the Amazon) 

lying between the parallels of approximately* 22 N. and 22 S. as 
are not subject to effective sanitary control of the disease ; 

(б) ports on the West African coast from 15° N. to 15° S. 


4. The danger to India at the present time is remote, but the risk will 
he increased pari passu with the extension of the disease to ports nearer 
India. 


5 . ( a ) The protection of India from the introduction of dangerous 

epidemic diseases depends primarily on a system of early notification of 
the outbreak of such diseases in port* which are in maritime relation with 
India. Such notification from ports in Asia, Australasia and Africa 
uhould be telegraphic, and the Committee recommends that this system be 
adopted as soon as possible. 

(6) A central public health bureau in India to collect and collate inform¬ 
ation regarding the prevalence of dangerous epidemic diseases in countries 
outside India and to disseminate this information to all public health 
authorities in ludia is very necessary. 

(1. In view of the danger to India that would result from the extension 
of infection from the existing endemic area in W. Africa to the ports on 
the east coast of Africa and of the increased likelihood of this on the 
completion of the transcontinental railway, the Committee considers that 
systematic effort© to stamp out yellow fever from the endemic area© in W. 
Africa would materially reduce the risk of infection reaching India. 

7. As the safety of India depends largely on the freedom from yellow 
fever of ports intermediate between India and the endemic areas, it is 
desirable that the Governments of countries threatened by the possible 
extension of infection should come to a general agreement ns to measures, 
particularly anti-steg<>myia operations, which are necessary to render their 
ports free from the possibility of the establishment of the disease. Further, 
in addition to the establishment of an adequate system of inter-notiflea* 
tion of dangerous epidemic diseases, it is desirable that information should 
b. exchanged in regard to the actual sanitary condition of all ports (includ¬ 
ing shipping) with which India is in maritime relation, and of the progress 
made from time to time. 


8. The Committee has passed unanimously the attached port health 
refutations, in the drawing up of which it 1ms been guided by the provisions 
of the Paris Sanitary Convention of 1912. The'nmin departure from fbe 
Convention consists in the addition of the words or if it has tain at an 
infected port within 18 days of arrival' to the definition of a suspected 
vessel. 
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light of existing knowledge it is not possible to lay down the exact 
of time (luring which a ship exposed to invasion by infected mos- 
must Iw considered to b <3 a source of danger. Pending more 
complete enquiry the Committee does not consider it advisable to make 
less than the eighteen days generally recognised as necessary to 
cases arising from infected mosquitoes that may 1x3 taken on board 
an infected port. This brings the modified regulation into line with 
definition of the Paris Convention that a place shall not be declared 
free from yellow fever for 18 days after isolation, death or recovery of the 


last case of yellow fever. 

9. The Committee is of opinion that the existing arrangements in the 
main ports of Lidia are wholly inadequate to prevent the introduction of 
dangerous epidemic diseases, and considers that at each of the important 
ports of ocean call a sanitary station should be established providing faci¬ 


lities for — 

(а) moorings for infected or suspected shijw, 

(б) the isolation of the sick and observation of persons who do not 

receive pratique, 

(c) fumigation and disinfection. 

As article 42 of the Paris Convention lays down that “every country 
must provide at least one port on each of its seaboards ” with such facili¬ 
ties, the Committee recommends that in accordance with this article, the 
minimum immediate requirements of India necessitate the establish¬ 
ment of such fully equipped stations at Bombay, Calcutta and Rangoon. 
The Commit tee thinks that consideration should be given at once to the 
possibility of increasing the number of ports so equipped. If it should 
be found impracticable to equip fully and at once a larger number of ports 
than specified, it is still desirable that less olaliorate schemes should be 
formulated and that those schemes should lx* so planned as to be capable 
of ultimate expansion. Having regard to the facts that with a voyage of 
18 days’ duration ships may enter the porta of India from a considerable 
portion of the eastern hemisphere, and that it is by no means impossible 
that some port or ports in this area, and on the East African coast, in parti¬ 
cular, may at any time be notified as infected, it is essential that the possi¬ 
bility of all Indian ports being ultimately called upon to deal with yellow 
fever infected ships should be borne in mind. 

10. The Committee is of opinion that no possible advantage is to be 
gained from the establishment of sanitary stations on islands distant from 
the ports they have to serve. Moreover, stations of this kind would prove 
to be most unsuitable because («) few islands can be found which are so 
situated a*> to be free from danger to shipping during the cyclone season ; 
(6) the enforcement of the regulations would necessitate the detention of 
the ship for at least seven days which would seriously interfere with trade ; 
(c) any measures short of observation for the full period would involve 
the risk of cases developing during the voyage between the island station 
and the port of destination and render necessary a second station at the 
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port of destination; or a return for further treatment at the island 


station. 


11. (a) Ju recommending sites for sanitary stations, the Committee 

has given consideration to— 

( 1 ) possible interference with navigation of vessels, 

( 2 ) convenience of access so that there is the minimum delay to ship¬ 

ping anti inconvenience to passengers, 

( 3 ) the safety of the sea-port town from infection from the sanitary 


station. 


( 4 ) the conditions and surroundings of the site itself so far ns they 
affect the health of the inmates. 

These points limit selection, and the Committee finds that there is 
but one site in each of the three specified ports which satisfies all require¬ 
ments- Butcher Island in the case of Bombay ; the Bajabaria site in Calcutta; 
and the present segregation < amp in Rangoon -and strongly recommends 
the acquirement of these three sites for the establishment, of sanitary 


stations. 


(h) Butcher Island is at present occupied by a wireless station and an 
ammunition dep 6 t. Tho Committee considers that, although immediate 
removal is not essential, arrangements for their removal at the par Host 
possible time, is desirable. 

Comparatively small alterations and repair of the existing building** 
would fit the island for early use as a sanitary station, provided pittite are 
Completed for the rapid extension of accommodation should this appear 
likely to bo necessary and measures are taken to reduce stegomyia infes¬ 
tation to a minimum. The Committee considers that the details should 

be worked out locally. 9 

(c) The selection of the Rajabaria site for a sanitary station capable of 
dealing with yellow fever infected ships is, in the opinion of the Committee, 
contingent on the acquirement in the first instance of sufficient land. 
The Committee recommends that the whole river frontage between the 
Indo- General dockyard and the South Union Jute Mill to a depth of about 
440 yards be acquired. Extensive clearing of the land is necessary with a 
view to the carrying out of measures for keeping the area as free from the 
-tegotnyia mosquito as is possible. Plans for the necessary buildings are 
being prepared locally and should be completed as early as possible. 

(rf) The site on which the segregation camp near Rangoon now stands 
is low lying and unsuitable for buddings. The Committee considers that 
reclamation vs necessary, and that the area to be acquired and reclaimed 
should extend from the match factory to the telegraph hut, and to an 
average depth of GOO yard* from the river frontage. The whole of this area 
would not be required for the buildings in connection with the sanitary 
station, but the Committee is ot opinion that it is advisable to acquire 
and reclaim sufficient land to secure an area free from buildings around 
tb’ sanitary station and to insure its freedom from mosquitoes. 
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The Committee considered in detail alternative sites for all three 
In Calcutta owing to difficulties connected with navigation, there 
is no alternative site which can be utilized for a sanitary station intended 
for all epidemic diseases, including yellow fever. In Bombay there is one 
alternative site, a portion of Hog Island, but the selection of this would 
lead to inconvenience to passengers ami delay to the shipping, and there 
is also a possibility that malaria might become a serious factor. In Rangoon 
a good site could be secured at Elephant* Point for dealing with yellow 
fever ships only ; but the treatment of vessels infected with other diseases 
at this site would involve grave inconvenience to shipping, while the 
absence of good communication with Rangoon by road or rail presents a 
serious difficulty which could only be met; by heavy expenditure. 
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12. The Oammitteo considers that the expenditure involved in fitting 
up a sanitary station will be materially reduced if arrangement be made 
with the sanitary authority concerned for the admission of persons suffering 
from epidemic diseases into the infectious diseases hospital maintained by 
that authority. The Committee is, however, of opinion that each import¬ 
ant sanitary station should include a protected building providing accnmmo* 
dation for four yellow fever patients, and a separate protected building for 
the observation of ten yellow’ fever suspects. 

13. The previous resolutions have been drawn up after consideration 
of the suggestion to accommodate yellow fever caw s, suspects and contacts 
in specially fitted up bulks. The Committee is of opinion that a land site 
is infinitely preferable, because the accommodation on a hulk is limited by 
the capacity of the hulk and is incapable of expansion at short notice to 
meet a sudden demand. Moreover, the excuse in maintaining these hulks 
'will be considerable and it is conceivable that they may be under repair 
v/hen an emergency arista. 


14. In view of the possibility of Government deciding that sanitary 
stations should be established in the near future in connection with the 
ports of Madras and Karachi, the Committee recommends that the land 
sites necessary for these stations be acquired now. The Committee does 
not fee. 1 , justified with the information at its disposal in making a definite 
selection, but it appears that in the ease of Madras the selection will be 
limited to ground between Tiruvuttyur and Ennur. 

15. (a) In addition to these five main ports there are on the coast line 

of India some 195 ports, 104 of which are in the Madras Presidency and 75 
in the Bombay Presidency. In the case of some of these ports vessels, the 
majority of which appear to be sailing ships, trade with ports in the Straits 
Settlements .uni in East Africa. The Committee recommends that a sani¬ 
tary survey of these porta, including accurate information relating to the 
trade relations of each and mosquito infestation be made at an early date. 
It will then be possible to decide to what extent these ports contribute to 
the risk of the introduction of dangerous epidemic diseases, especially yellow 
fever, to India,.and what measures are necessary to meet such danger. 
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(6) The Committee also considers it desirable that the whole question 
of coastal traffic by ship between various Indian ports and estuaries re¬ 
quites careful investigation with a view to devising means for checking the 
possibility of the spread of dangerous epidemic disease. 

If,. The Committee is of opinion that the moat effective method of 
protecting the ports of India from yellow fever is to keep them as free as 
possible from stegomyia mosquitoes, and that it is undesirable to separate 
the work required for the'reduction of stegomyia from that of mosquito 
reduction generally. Mosquito control can only be carried out by a properly 
directed organisation working under a legally constituted sanitary 
authority. The Committee, the it fore, recommends that Government 
legislates— 

(1) to appoint a sanitary authority for each port, 

(2) to establish a properly directed organisation for the control of 
mosquitoes in each of the larger sea-port towns, 

(3) t-o provide for contributions from Government revenues towards 

the cost of these schemes, 

(4) to secure the efficient carrying out of those schemes in the event 
of failure on the part of any local authority. 

flh6 Committee recommends that Government require each local autho¬ 
rity in the seaports to prepare schemes for the control of mosquitoes. For 
the §ake of efficiency as well as economy it is desirable that jidjoimng local 
authorities sjiould prepare a conjoint scheme. An essential feature in the 
su^oess of a scheme is tho appointment of a special officer for the control 
of tho operations. When tlu; scheme has been approved by Government, 
the local authorities will bo eligible for the financial assistance provided by 
legislation. With a view to meeting technical difficulties which arise ir, 
the execution of these schemes and for guidance in carry ing them out, it 'i* 
very desirable that the services of the experts attached to the Central 
Bureau of the Central Research Institute should be placed freely at the 
disposal of the sanitary authorities. These officers should have power to 
inspect the anti-mosquito work carried on in the ports and port towns* and 
will thus l)e in a position to advise Government on the progress and 
efficiency of the work. Should it become evident to Government that 
their contribution to any scheme is not being spent to the best ad' ‘antage, 
it shall be open to Government to assume control of the operations, the 
defaulting local authority still continuing to pay its shara of the 
expenditure. 

17. The Committee desires to endorse the opiuion expressed in para¬ 
graph 22 of the Report of the Committee to consider Port Sanitary Adminis¬ 
tration in Fmgland, and to state emphatically that in the reduction of the 
infestation of vessels with rats reliance should be placed primarily on— 

(а) properly organized rat campaigns on land ; 

(б) periodic fumigation of vessels with holds empty. 

The Committee re commends that every vessel trading between India and 
European, American and Australasian ports be fumigated when the holds 
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once on every round voyage. It understands that some ship- 
companies at the present time have made arrangements for this pro¬ 
cedure. 


‘^L 


18. In connection with the fumigation of ships, and with special reference 
to the possible fumigation of ships with holds full for destruction of mosqui¬ 
toes, the Committee points out that at the present time the only available 
machine is the Clayton apparatus for sulphurous acid gas, which cannot be 
used without damage to certain cargo. Tho Committee has read the note 
on fumigation with hydro-cyanic gas written by Lieutenant.Colonel den 
Liston, C.I.E., but, pending the result of further experiments, cannot ex¬ 
press a definite opinion with regard to the general adoption of this method 
of fumigation. Whatever gas is used in the future for the fumigation of 
ships, the Committee wishes to lay emphasis on the necessity for greater 
attention being paid to the through ventilation of all holds. Without 
through ventilation of tho cargo it is impossible to fumigate efficiently a 
loaded ship. A note by Colonel Glen Liston on the ventilation of ships is 
attached. 


19. (a) In resolution No. 15, tho Committee has called attention to 
t he number of coastal towns in India defined as ports in the schedule 
attached to the Indian Ports Act of 1908 and to tho fact that some of these 
ports have trade relations by sea-going vessels with jorts in the Straits 
Settlements and East Africa. Should these latter ports become infected 
w ith yellow fever in the future, the danger of unprotected ports on the coast- 
of India in maritime relation with them does not need elaboration. It is 
clearly impracticable to provido sanitary stations at all these ports, and 
the Committee is of opinion that Government should have the power to 
declare fully equipped ports its first ports of entry for vessels infected with 
dangerous epidemic disease. Tho Committee suggests legislation on the 
lines of the following sections of the Quarantine Act of tho Commonwealth 
of Australia : 

Section 13 (1).—The Governor General may,, by proclamation, 

(a) declare* any porta in Australia to be first porta of entry for oversea 
vessels, 


Section 13 (1-A).—Tho power to declare first ports of entry shall extend 
to authorise the declaration of a port to be a first port of entry for all over¬ 
sea vessels from any particular place or for any class of oversea vessels. 

Section 20.—The master of an oversea vessel arriving in Australia shall 
not, unless from stress of weather or other reasonable cause, suffer the 
vessel to enter any port other than a port declared to be a first port of entry. 

Penalty .-—Five hundred pounds. 

Section 77.— A pilot shall not, unless compelled by stress of weather or 
other reasonable cause, conduct a vessel subject to quarantine into any 
place other than the proper place for a vessel so subject. ^ 

Penalty .—Fifty pounds. 

Section 78.—The master of an oversea vessel who, knowing that any 
quarantinable disease exists on his vessel, suffers his vessel to enter a port, 
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thin a p>rt decl u-.i to be a first port of entry, shall Jx* guilty of an 
indictable offence, unless ho proves that it was necessary for the vessel to 
enter the port for the purpose of saving human life. 

Penalty .—Three years 1 imprisonment. 

(/>) Captain Froilano de Mello suggests that FoifcignGovemineuts possess- 
ing porta in India, which are not provided with sanitary stations equipjied 
for the reception of patients suffering from yellow fever, should be asked 
to make special arrangements whereby vessels suspected to be infected 
witl» yellow fever and bound for one of these ports should be forced to call 
at a port possessing an efficiently equipped sanitary' station where it 
would lie dealt with, before proceeding to its original port, of destination. 

20. The Committee feels strongly that the defence of India from the 
introduction of dangerous epidemic diseases depends primarily on the sani¬ 
tary surveillance exercised over vessels during their stay in infected ports 
with which India is in maritime relation, and that if absolute confidence 
could be placed on the efficiency of this surveillance, and on skilled and 
reliable medical supervision throughout the voyage, there could be consider¬ 
able relaxation of the measures to be employed on the ship’s arrival. 

Hills of Health are designed to supply information relating to the sanitary 
$ condition of the port and of the vessel on departure, but these Bills vary 
in form and in value. The Quarantine Act of the United States of 1893 
authorises the President “ to detail any medical officer of the Government 


to serve in the office of the consul at any foreign port for the purpose of 
furnishing information and making the inspection and giving the Bill of 
Health. The Paris Convention resolved that “ the Governments should 
confer together with a view to regulate Bills of Health.” Should such a 
system of mutual trust and assistance between nations be* impossible, it 
should be feasible within the British Empire. Failing such arrangement 
the Committee recommends that should yellow fever appear within eigh¬ 
teen days sail of India, the action taken by the United States Government 
under the Quarantine Act of 1893 should be followed by the Government 
of India. 

21 . The Committee supixirts the suggestion of the Government of 
Bombay that section 0 of the Indian Ports Act should lx* amended so as to 
permit of the inspection of vessels and the taking of measures whereby the 
breeding of mosquitoes shall lx* prevented. 

Regulations. 


A vessel shall be regarded as infected if there is yellow fever on board , or 
if there has been a case on lx>ard within seven day’s of arrival. 

A vessel shall he regarded as suspected if there has been a case of yellow 
ftver on board at the time of departure or during the voyage, but no fresh 
cartes within seven days, or if it has lain at a port infected with yellow fever 
within 18 days of arrival. 

A vessel shall be regarded as healthy if then* has been no case either at the 
time of departure or during a voyage w hich has lasted at least 18 day’s and 
which has not touched at an infected port within 18 days of arrival. 
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here shall be medical inspection of every vessel which lias started 
fom or during the voyage called at a port infected with yellow fever. 

2. In the case of infected vessels the following measures shall be taken 
(a) The sick shall be disembarked under protection from the bites of 
mosquitoes, and shall be efficiently isolated. 

{b) There shall be a visual and thermometer inspection of all other per¬ 
sons on board, and any person exhibiting a rise of temperature 
above 99*4° F. shall be treated os under (a). 

(c) The remaining persons shall be disembarked and kept under 
observation during a period which shall not exceed six days from 
the time of arrival. 

({/) The vessel shall be moored at least 220 yards from the shore, and 
from other vessels and harbour boats. 

(e) The vessel shall be fumigated for the destruction of mosquitoes 
before tho discharge of cargo, if possible. If a fumigation be 
not possible before the discharge of the cargo, the discharge of 
cargo shall be under tho supervision of the Port Health Officer, 
and may be permitted if the person* employed in unloading are 
kept under observation during tho discharging of cargo and for 
six days to date from the last day of exposure on board. 


3. A suspected vessel shall undergo the measures laid down under 2 (</) 
and (c) before the granting of pratique provided that in ihe case of a veRse! 
which, in the opinion of the Port Health Officer, lias been efficiently fumi¬ 
gated at the time of departure from the infected port or subsequently, 
flirt her fumigation on arrival shall bo iinnecessaiy. 

2 (c) shall be applied in the case of all vessels which have been less 

than 18 days on the voyage provided that the period of detention of passen¬ 
gers and crew does not extend beyond tho 18th day after departure from 
the infected port, and is subject to a maximum of six days under observa¬ 
tion and provided that, if tho vessel has been efficiently fumigated since last 
leaving on infected port, tho period of observation shall count from date 
of fumigation. 

4. A healthy vessel shall be granted full pratique subsequent to medical 
inspection. 



A Note on the Fumigation of Ships. 


There are two important matters with which everyone who has to deal 
with the fumigation of ships must be familiar —(l) the division of ships into 
bulkhead compartments and (2) the ventilation of ships. 

Bulkheads.' —The term bulkhead is used indifferently for all vertical 
partitions in a ship. Bulkheads serve three useful purposes :•— 

(1) They serve as water tight divisions, 

(2) They sene as fire screens, 

(3) They serve as structural draphmgins. 

Bulkheads must extend well above the sea level. Lloyds rules regarding 
bulkhead* may be summed up as follows :— 
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Steamers under 220 feet in length require only a collision and after peak 
bulkhead the machinery space which is always enclosed between bulkheads 
giving four or three according as the* machinery is amidships or at 
the stern. 


A steamer more than 220 feet must have at least four bulkheads, 

A steamer 285 feet long and under 335 feet must have five bulkheads. 

A steamer 335 feet long and under 405 feet must have six bulkheads. 

A steamer 405 feet long and under 470 feet must have seven bulkheads 

A steamer 470 feet long and under 540 feet must have eight, bulkheads. 

.4 steamer 540 feet long and under 010 feet must- have nine bulkheads. 

A steamer 610 feet long and under 680 feet must have ten bulkheads. 

The Bulkhead Committee of 1912 have decided that no compartment in 
any vessel should lie longor than 92 feet and that none should be shorter 
than 10 feet except the fore peak in vessels shorter than 200 feet. As re¬ 
gards the sub-division of vessels to prevent the spread of fire the Interna¬ 
tional Convention for the safety of fire at sea requires that in passenger 
vessels the hull above the bulkhead deck shall be divided by fire-proof 
bulkheads placed not further apart- than 131 feet and that all openings in 
these bulkheads shall 1x3 provided with fire-proof doors. 

As a general nde the watertight bulkheads cut- off entirely the adjoining 
compartments so that- to pass from ono to another a man must go on deck 
ami descend the hatchways. A direct communication may bo established 
by fitting watertight doors in bulkheads. Those doors can always be 
effectively closed. All ships, therefore, can be fumigated in sections which 
are not generally longer than 100 feet. 

I’ cnUkUion .—The arrangements for ventilating the different compart¬ 
ments of a vessel vary greatly. In high class vessels elaborate ventilating 
arrangements may be made, bat in other vessels the arrangements may be 
quite elementary. Many cargoes are of such a nature as not to be affected 
by or themselves affect the condition of the air surrounding them and in 
such cases whether or not the holds are ventilated does not matter. Deli¬ 
cate cargoes, however, such as grain and fruit, which are apt to decompose, 
require a constant supply of fresh air for their preservation, particularly if 
they are to be long confined in the hold. 

In cargo steamers at least one cowl ventilator is fitted at each end of 
each hold, the one serves as a downcast and the other as an uptake. In 
many cases two pairs are provided in each hold. If through \entilation 
of the cargo is required, one of the two ventilators must be extended to 
the bottom of the hold, for when both stop at the deok the fresh air, choos¬ 
ing tho shortest route to the outlet, passes straight fore and aft over the 
top of the cargo and leaves comparatively undisturbed air at the bottom 
of the hold : but tins is rarely done for with most cargoes surface ventila¬ 
tion is found to be sufficient. Ventilation for bulk cargoes liable to heat 
such as rice is often, provided by interposing in the midst, of the bales or 
bags a sort of open work of tubes roughly made of wood about ten feet 
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m? by nine inches square. These tubes are placed vertically and hori¬ 
zontally at intervals among the cargo so os to allow air to pass in all direc¬ 
tions. With grain and other cargoes requiring very thorough ventilation 
a trunk way having air holes in its side is led fore and aft, at the bottom of 
the hold and a downcast ventilator is led into it ho that the air passing along 
the trunk way and escaping by the apertures may be distributed air over 
the bottom of the hold ; a similar arrangement has been adopted to distri¬ 
bute cold air in holds which carry frozen meat. 

Our present knowledge of such important epidemic diseases as plague 


and yellow fever goes to show that their spread to healthy ports can only 
be prevented if a ship and its cargo can l»e thoroughly fumigated. Through 
ventilation of the cargo (on some system such as that described above) is 
necessary if a ship is to be satisfactorily fumigated without unloading it. 
In the majority of ships a simple modification of the existing arrangement 


to effect thrfbgh ventilation of the cargo could easily be devised. The 
attention of Government should bo drawn to the fact that while rules have 
btK'H made and are enforced forihe ventilation of all parts of ships used 
by passengers or crow, no attention ha* been paid to the ventilation of 
those parts of a ship in which cargo is stored. While such rules are un¬ 
necessary for the preservation of cargoes, they are required in order that 
an infected ship may he fumigated without removing the cargo. The 
danger of communicating infection to a healthy port by an infected ship 
which cannot be fumigated before unloading is very great, and the cost of 
unloading a single ship for this purpose would more than pay for the con¬ 
structional modifications of the existing arrangements for ventilating the 
hold to effect through ventilation of the cargo in many ship. 


Phlebotomus or Papatasii Fever 

This fever, which is often called the “ three days ° or 
<J sand-fly ” fever is caused by an ultra-microscopic filterable 
virus. 

This virus is introduced by the bite of t he Band-fly (phle- 
botomus) and seems to be in the blood of the patient’s 
peripheral circulation only during the first 24-36 hours of the 
illness. 

Blood extracted towards the end of the second day and 
injected into a healthy person fails to reproduce the disease. 

If the infective blood is filtered through a Pasteur filter 
candle, the filtrate can cause an attack just as well as the ori¬ 
ginal blood, in this respect being like Dengue and Yellow 
Fever. 
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Algeria.—?, papatasii has been noted in Algeria, being 
widely distributed in the Mediterranean ports, in the oasis 
of the desert and on the high plateaus. In the coast towns 
P. papatasii is most frequently met with in July, August 
and September. 

On the high plateaus are found P. papatasii, P. minutus 
and P. pernieiosus only in the first three weeks of September. 

China . — Sand flies are frequently found in northern China. 
May and June are the worst months and the flies are most 
numerous near old crumbling buildings. 

The disease is widely distributed in the Mediterranean 
area, particularly in the coast towns of the Adriatic. It 
has been shown that the papatasii flies can be carried alive 
for long distances, e. g., from Malta to London. The coasting 
mercantile and fishing fleets undoubtedly carry the infected 
insects from place to place, and when conditions are favour¬ 
able for their breeding, epidemics are started. 

The severe earthquakes of Italy and Sicily have provided 
abundance of suitable breeding places in the ruined walls 
of the houses. 

Africa . — It is of widespread distribution in Africa, abund¬ 
antly present in the Ivory Coast and Senegal; also seen 
in the Anglo-Egyptian Soudan. 

Aden . — The Sand-flv Fever of Aden is less severe than that 
of the N.-W. Provinces and the common fly found is the P. 
minutus, wliereas in India the P. papatasii is the only one of 
importance. It is present throughout the year, though most 
abundantly in the months of May to October. 

India . — Many stations on the North-West Frontier. The 
sand-flies are most numerous during the end of April and 
in May. Their numbers lessen in June and July and increase 
again in August and decrease in September and October 
when they disappear at the end of the latter month. The 


MINIS r/^ 



Etiology and Mode of Transmission. 021 


<SL 


wing varieties are met with in the Peshawar Valley : 
T\ papatasii, P. minutus P. molestus and P. babu. The 
incidence of the fever fluctuates in the same manner as 
the Hies. 

Cases have been recorded at Peshawar, Nowshera, Attock, 
Kila Drosh, Chitral. In the Punjab at Kohat. In'Bengal at 
Dinapore. In Rajputana at Neemuch and Mount Abu. 
In Bombay at Hyderabad. 

At the Himalayan hill stations, at Gharial and Dalhousie, 
and at Lucknow. The disease also occurs at many other 
places in India. 

South America. —Brazil, Peru, etc. 


Etiology and Mode of Transmission. 


The germ, which is ultra microscopic and filterable, resides 
in the blood of the patient only during the first 24 to 36 
hours' The transmitting agent is a moth midge in India, the 
Phlebotomus papatasii. Representatives of the genus Phlebo- 
tomus are to be found in most tropical and sub-tropical 
countries. 

They are very delicate, exceedingly minute, yellowish, 
greyish, or brownish, slenderly built insects that bite princi¬ 
pally at night and that can easily pass through the meshes 
of an ordinary mosquito net. 

The P. papatasii, as are all the others, is very hairy. 
The legs are long and slender. The body, antennae and wings 
are thickly covered with short hairs. 

The proboscis is as long as the head and the lancets project 
beyond the labium. 

The leaf shaped wings are narrow and show^all the three 
branches of the second longitudinal vein very distinctly. 
When at rest, the wings are uplifted. 

The P. papatasii lays about 40 eggs, selecting for that 
purpose damp places such as the walls of cellars, of latrines, 
cesspools, crevices in walls, caves and embankments. The 



cycle of egg, larva and imago takes about one month in warm 
weather and in cooler two months or more. 


The larva has 12 segments. On the under side of the 
anterior portion is a subeonical retractile process crowned 
with bristles. 

The pupa has a respiratory heft on each side of the 
thorax, and possesses spines by which it anchors itself to 
the coccoon. 

The female fly alone bites and does so chiefly at night. 
In the day time, cool, moist, shady places are selected to 
retire to. The insect is a persistent vicious feeder. 

It takes from 6-8 days after feeding on a patient in the 
first day of the fever before the midge is capable of transmit¬ 
ting the disease (vide Yellow Fever, 12 days). The duration 
of life of the imago is not known. It is difficult to keep it 
in captivity. Recent investigators have succeeded in keeping 
these insects alive for 50 days. 

In the Soudan, the sand-fly has been found breeding 
among damp stones, bricks and tiles, in caves and crevices 
of stone walls. 

They have been frequently found in sandy soil which 
cracks in drying, and into these cracks the pregnant female 
probably descends to lay her eggs on the damp earth below 
the surface. 

The larvae of Phlebotomus are killed by a comparatively 
short exposure to dry air; they are never found in dry 
or nearly dry earth. They require a moderate degree of 
moisture, protection from light, and the presence of nitro¬ 
genous refuse, the debris of dead insects, decaying fimgi 
and possibly ’insect and other dejecta; but an excess of 
this material is harmful. 

Bricks, stones, tiles and cement form their common breed¬ 
ing haunts. Main sewers and vent shafts ; drains, cellars and 
prison cells, decayed stems of the prickly pear, the empty 
shells of molluscs and roots of trees, all act as breeding places. 
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An attack produces immunity. The disease is almost 
never fatal. 


Prophylaxis. 


Any likely breeding placet* should lx? inspected carefully and, if practi¬ 
cable, removed; e. {/., heaps of stones, tiles, refuse, etc. 

Buddings in areas known to be the resort of sand flics shoidd have all 
doors and windows protected with fine-mesh wire gauze carefully pro¬ 
tected from injury and tho residents should sleep under fine-mesh muslin 
nets. 

Owing to the extremely minute size, the almost flea-like habits of the 
adult insects and the enormous area over which the breeding places may 
occur, the problem is a very difficult one. 

(1) Lt.-Col. Hale is of opinion that these flies cannot face camphor. He 
keeps four squares of camphor on his bed night and day and the mos¬ 
quito curtain is left open. Just before getting in bed, ho pulverizes a few 
small bits of camphor add sprinkles the bed with it. 

(2) The use of mulmul nets. Ordinary mosquito nets are of no avail, 
as these insects readily pass through the meshes and attack jiersons as 
freely as if nets were not used. 

(3) Use of punkhas and electric fans. These repel the attacks if con¬ 
tinuously and properly employed. 

(4) Early isolation oi the sick. 

(5) Evacuation of the infected quarters. 

(G) Use of mosquito trap for capturing these insects. 

(7) Spraying with re pollan tx. Formalin in 1 per cent, solution may 
be sprayed every day in dark portions and angles of sleeping apartments. 
Mosquito curtains may also be sprayed towards sun-set; nets treated in 
this way are said to repel the attacks of these insects. 

(8) Major Crawford, R. A. M. C., uses the following as a deterrent: — 


01. anisi 
01. eucalypti 
01. terebinthini 
Ung. Acid boric 


3i. 
3 i. 
3p. 
3 i. 


(9) Counter attraction 

A brightly burning kcrosme oil lamp appears to attract the flies 
more than a sleeping human being. Daylight is a most important factor in 
driving away the flies. 

(10) All openings and fissures in walls should be carefully filled in w ith 
cement so as to prevent the ingress and egress of the flies. Complete 
destruction of the breeding grounds must be aimed at. 

This fever can be easily differentiated from Dengue Fever, which breaks 
out in epidemics which are more explosive in character. In Dengue, the 
infection courses swiftly through a community until almost all susceptible 
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people have been attacked. In ft few week* its energy will have been 
expended. The rashes which ocoiir in about 70 per cent, of the cases, and 
the greater severity of the pains, mark off this disease from Sand-fly Fever. 


Diarrhoea, Dysentery and Sprue. 


Diarrhoea, Dysentery and Sprue are intestinal diseases 
due to a microbe, organism (bacterium) or parasite, gaining 
access to the intestines through the medium of food, water, 
milk, dust, &t\, and a human carrier. 

These diseases may occur in epidemics, especially Diar¬ 
rhoea in children (?) during summer and autumn months, 
and point to infection through food, milk or water, dust, 
&c. 

The infective material may be carried by flies from infected 
latrines or dirty utensils. 

The same precautions should be taken as in Cholera : good 
sanitary arrangements, and immediate disposal of refuse and 
disinfection of the stool ; water and milk should be boiled, 
and the food and vegetable should be fresh and well cooked. 

Diarrhoea *—Klein attributes Diarrhoea to the Bacillus 
Enteritidis Sporogenes, which is found in dust and air, and 
faeces, milk and food. 

The food and milk should be protected and the latrines 
disinfected, the larvae and eggs of flies destroyed and clean 
cooking utensils insisted on. 

Climate and change of food have a great effect on the intes¬ 
tinal canal of Europeans in India, and many people suffer 
from Diarrhoea as soon as they get to a hill station, but 
recover when acclimatised. 

Infantile Diarrhoea is due to want of cleanliness and impure 
feeding, the food and milk becoming contaminated. 

Epidemic Diarrhoea is almost always associated with 
increased temperature of the air and autumn changes, and 
the mortality is for the most part among infants and very 
young children; still there are records from time to time 
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demic Diarrhoea at various seasons (even in mid-winter) 
when those who died were not even chiefly little children. 
The length of the latent period there is no means of comput¬ 
ing, but it is certainly short. The attack begins with pain 
in the epigastric region, or abdominal griping, some rise of 
temperature, vomiting and Diarrhoea. The stools show 
that there is intestinal catarrh, and are some times bloody. 
There is commonly thirst arid some suppression of urine, a 
weak and frequent pulse, and often cramps, extreme pro¬ 
stration, and, it may be, collapse. The attack lasts from 
about three days to a week. 

As epidemic Diarrhoea is intimately associated with con¬ 
ditions of filth which favour its propagation, it is the duty 
of the local authority and the householder to remove such 
conditions. 

Directions for Feeding Infants and Precautions 
against Diarrhoea in Infants. 

1. Infant*, fed by hand suffer in a far greater degree from Diarrhoea 
than do infants fed at the breast. This shows that infant* fed by hand 
are infected by their food. 

2. Mothers should endeavour to suckle their infants for nine months. 
To do so, and to keep in good health, they must have abundance of good 
plain food, and maintain regular habits. 

It is cheaper and safer for the child that the mother should be well-fed 
and suckle the child than to have the infant fed by hand. 

3. An infant should not be weaned during the warm months when 
Diarrhoea is prevalent. 

4. If a mother cannot stickle her infant, she should rather rear it on 
cow’s milk than on condensed milk. The condensed milks usually given 
to infants are not sufficiently nourishing. Especially during the warm 
months, mothers should frequently pour out a little of the cow’s milk used 
and taste it to see that it is fresh. When a mother is obliged to wean her 
child, she should always consult a doctor as to the way in which the cow’s 
milk is to be prepared for the infant. 

5. It is hotter to have detinite rules for feeding. 

All vessels and utensils used in feeding the infant should be kept scru¬ 
pulously clean. 

40 
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*/ When the milk has 

the cliild is to have should bo made up to la«t 24 hours and the sugar or 
anything else to be added should be added at once. 

The mixture, as it is to be used, should then be brought slowly to the 
boil, preferably in a double-jacketed pan. 

It should then be poured at once into a clean jug, which is to be covered 
with a clean cloth and at once placed in a basin of water as cold as it can 
bo got. Should the water get warm, it should be poured out, and cold 
water substituted, in which the covered jug is again placed. 

The clean bottle and teat are to be kept in a covered bowl or basin con- 
tabling water which lias been boiled. 

When the child is to bo fed, the dean bottle and teat are to be taken out 
of the basin, the proper quantity poured into the feeding bottle out of the 
jug, which is at once again covered and once more stood in the cold water. 

The teat is then put on the bottle with fingers which must be scru¬ 
pulously clean. 

Tlie feeding bottle is then stood in warm water until, after shaking, 
it is just comfortably warm when put on the back of the arm, and the 
child is then fed. 

As soon as it is fed the teat is taken off the bottle, both teat and bottle 
arc washed in plenty of hot water and soda, and both are put back in the 
cold boiled water for next time of use. 

6. There is strong reason to believe that the infection of Diarrhoea is 
carried from house to house, and planted oil food by house-flies. Now 
flies arc partial to milk, condensed milk, bread (which contains on the outer 
portion a sugary matter), und also to sugar and syrup. Hence all these 
materials should bo kept carefully protected from flies ; this may be done 
by keeping these foods in a cupboard to which air might bo admitted by 
a fine wire screen panel. Or a keeping cupboard may be made out of an 
old box with a well fitting, lid, or even of a clean box turned upside down 
provided flies are kept out. 

7. Flies are attracted to bouses where there aw crumbs of bread, 
particles of sugar, treacle, and dirt. 

8. It will be seen how necessary it is for the safety of children to 
keep the house always scrupulously clean. 

No infant, should be kept in the same room as an older person suffering 
from Diarrhoea, or should be in charge of any person who has Diarrhoea 
or who is caring for another child Buffering from Diarrhoea. 

9. There is reason to believe that Diarrhoea is not infrequently con¬ 
tracted from placing the. infant on the floor. Older children suffering from 
Diarrhoea infect the floor, or other members of the family carry in infection 
on their feet. The infant sucks its soiled fingers or clothes and contracts 
the disease. 

An infant under 12 months of age should never be allowed to crawl 
on the floor. 

In any case, the floor should be frequently cleaned and always imme¬ 
diately after it has been soiled. 


Dysentery. 



62 * 


There i? feat on to belie vo that Diarrhcua of ton communicate 
‘u^li the common habit of rubbing the child’s gams to ease them about 


nods of teething. This dangorous habit should lx* given up. 

Ihe dummy teat also often gets soiled and may cause .Diarrhoea. 

An infant’s gums should never be touched with the finger, a dummy 
teat should not he uaabd, and the child’s mouth should not be interfered 
with except under medical instructions. 

11. Every object which the infant can touch with its mouth should be 
kept clean. 

12. Should an infant not appear to thrive, a medical practitioner should 
bo consulted and his advice carefully followed. 

13. Any accumulation of an offensive character near a house, whether 
arising from defective drainage, from collection, of cutchra improperly 
kept or from defective cleansing of privies and gullies, should be reported 
to the Health Officer of the ward or to the Health Officer of the 
City. Other deposits near a house will require to be removed at onto 
by the householder. 

14. The yards should W kept clean, and the drains flushed with a few 
buckets of water daily. 
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Id. Ashes should not b© allowed to remain about the premises nor 
should vegetable refuse b© scattered. Tea leaves, cabbages, fish, potato- 
peelings, etc., should be burned in the kitchen fire. No liquid should 
ever be allowed to remain about the premises. 

Id. Where any offensive smell is perceived in or near a house, the cause 
of which cannot be ascertained and removed, complaint should be made 
to the Health Officer of the vvaixl. 


Dysentery. 

Dysentery is a term applied to a group of diseases, of which 
the principal feature is inflammation of the mucous 
membrane of the colon. Three types of Dysentery, correla¬ 
ted to three kinds of parasites, are now fairly well made 
out. They are :— 

(1) Bacterial or bacillary or epidemic Dysentery due to 
the presence of Shiga-Kruse bacillus. 

(2) Protozoal or amoebic or endemic. Entamoeba Dy. 
senteriae (E. hystolytica). 

(3) Sporadic, due to Bacillus Coli Communis and other 
causes. The epidemic form is due to impure water, 
wind-borne, dust, fly-borne infection, personal un- 
cleanliness or is of latrine origin. 
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The spread of Dysentery is due to infected food, ) 
or water, or a human being convalescent, from the disease 
introducing the infection into a community. 

Measures for prevention are on the lines indicated above : 
isolation of the patient, protection of the food and water 
and strict sanitation. 

Sprue. 

By the term Sprue is understood a peculiar and very 
dangerous form of chronic catarrhal inflammation of the 
whole or part of the mucous membrane of the alimentary 
canal, associated with disturbance of the functions of 
glandular organs subserving digestion. 

It has been called “ tropical Diarrhoea, n Ceylon Sore 
Mouth, Psilosis Linguae. 

The disease never appears epidemically and is not con¬ 
tagious. 

It is a disease of similar nature to Dysentery; little is 
known about the special organism in connection with it, 
and the same precautions are necessary. 

In the event of Diarrhoea or Dysentery appearing as an 
epidemic, the water and milk should be examined for patho¬ 
genic organisms, and the source of the supply inquired into. 

The milk supply of India is such a constant source of 
danger that none should be used without boiling or sterf- 
lizing. 

Beri-Beri. 

A specific form of multiple peripheral neuritis occurring 
endemicalty, or as an epidemic, in most tropical and sub- . 
tropical countries and, also under certain conditions, in more 
temperate latitudes. In countries where there is a hot 
and cold season, the epidemic outbreaks occur during the 
former. In countries hot all the year round, Beri-Beri may 
occur at any time; most frequently, however, during the 
rains. 
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It attacks both sexes. Although rare in childhood and extreme old 
age, it occurs at all ages, its favourite ago being about 15 to 30. 

It affects rich as well as poor, and is confined to no particular trade or 
occupation. If anything, it has a predilection for uhose who lead a seden* 
tary life and are much indoors, as students, prisoners, inmates of hospitals 
and asylums. It is apt to attack pregnant or parturient females, and the 
breast-fed child of a Beri-Berio mother is apt to develop the disease. Over¬ 
crowding appears to favour the spread of Beri-Beri. 

Unlike Malaria, Beri-Beri is common in the native crows, more rarely 
though occasionally, among the European officers and sailors of ships on 
the high seas. 

The disease is usually described under two types : (a) a wet 
or dropsical Beri-Beri| in which the vaso-motor nerves are 
affected with resultant general oedema and ( b) a dry, 
atrophic or paraplegic type in which muscular palsies and 
atrophies are the leading features. Mixed cases also occur 
in which there is a mixture of the above features. 

Hamilton Wright classifies the cases as follows :—Acute 
Beri-Beri (Cardiac, Motor, Sensoro-Motor or Vaso-Motor) 
and Residual (Cardiac, Motor, Sensoro-Motor or Vaso-Motor), 
Paralysis. 

Etiology. 

There are very many theories advanced to account for 
Beri-Beri. 

These may roughly be divided into— 

( a) Chemical theories, 

( b ) Bacterial or Protozoal, and 

(c) Food deficiency theories. 

(a) Chemical Theories. 

1. AiTCuical poisoning, poisoning by potassium oxalate, copper. Food 
poisoning, e.g., raw fish containing parasites, decomposed fish or rice. 

(6) Bacterial or Protozoal. 

Okata. and Kokubo, two Japanese Surgeons, regarded a specific coccus 
(the Kakkc coccus) obtained from the blood to be the infecting agent. 

Archibald isolated a spore-bearing fungus from the intestine, liver and 
spleen of one case and considered it to be the cause. 

Others have advanced similar causes. 

W. Leonard Braddon in his treatise on Beri-Beri expressed 
the view that the disease is produced by grain intoxication 
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and rice is the cereal involved. He says “ wherever the 
disease occurs in the East, there is the rice habit ”, and not 
indeed every native in the East is a rice eater, but every 
Beri-Bcric in the East is a rice eater. 


The converse of this proposition is also true, t.g., persons who do not 
eat rice do not got Beri-Beri. His inference is that there is some connection 
between rice and Beri-Beri, and he is of opinion that it is due to the for¬ 
mation of a stable poison in the rioo seed. As rice grows in low flats, there 
abound in such fields mioroaoopic flora —parasites, moulds, fungi, bacteria, 
mildews and rusts—-which from time to time appear visibly and spread 
over and destroy whole orops. ** It is not inconceivable therefore, it is 
indeed probable,’* Braddon says, “ that some growth, a parasite or merely 
an epiphyte, itself poisonous or poison-producing, should occur and spread 
among the grain, which invisible to or at least not yet identified by the 
eye, imperceptible even to taste, should yet lie recognised by that finest 
of ail tests, and for our purposes the crucial one—its effects upon the human 
economy.” He believes such a parasite, sporulating in the soil, is carried 
by the winds or even by the water to the investing husk of the cereal, to 
which it attaches itself and subsequently penetrates and lives in it. Dis¬ 
lodged from there during the process of unhusking, it becomes mingled 
inseparably with rice and is consumed with it. Further, being a parasite 
in its first situation or. the husk, it might survive upon the separated seeds, 
invading thorn as a saprophyte under conditions of moisture, warmth and 
darkness in places where rice is stored. He is of opinion that the growth 
is exactly similar to that of ergot of rye, or to the poisonous condition 
produced by a fungus in maize supposed at one time to lx* the cause of 
the disease known as Pellagra. Braddon was of opinion that 44 either (1) 
cured rice is rendered by the process of curing incapable of serving as 
a medium for the formation of the specific Beri Beri poison, or, in other 
words, for the growth of the agent which secretes the poison, oi (2) the 
specific agent is destroyed by this process.” Since * 4 boiling destroys the 
capacity of rice to undergo the specific Beri-Beri change,” Braddon infers 
“ that the final factor upon which the formation of Beri-Beri poison in rice 
depends is the presence in raw 4 padi,' or in rice freshly made from such 
* padi,’ of some ferment or living organism which boiling destroys.” 
If the poison produced was on the surface of the seeds, as rice is washed 
before cooking, it would bo washed away; therefore the inference is that 
the poison is inside the seed and, therefore, also noti-ivlatile and that it 
is of an alkaloidal nature not unlike ptomaine, a toxin wliloh is stable 
in character. No such alkaloid has yet. been isolated. 


( c ) Food Deficiency Theories. 

The nitrogen starvation theory advanced by Baron 
Takaki, Japan. 
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(1) Rice consists practically of oarbohydrate.s (starch) 78*3 per cent. ; 
it is very deficient in albuminoids (nitrogenous matter), containing only 
7*3 and giving a nutrient ratio of 1: 10*8. This deficiency in nitrogen 
is said to be the cause of Beri-Beri. To prove this hypothesis and believing 
his views to be correct, Baron T&k&ki brought about deitetio changes 
in the Japanese navy where Beri-Beri was most prevalent.. To supplant 
the deficient nitrogen, he substituted, for a portion of rice eliminated, 
such foods as were rich in albuminoids—in some instances meat, in others 
wheat, etc.—and also at the same time improved the conditions the navy 
lived in. In the brief interval of three years, the disease disappeared. It 
ia contended, however, tliat this deficiency in nitrogen alone cannot per se 
be the cause of Beri-Beri, as nitrogen starvation is common in ail countries 
among the poorer clk?ftes and yet Beri-Beri is limited in its distribution. 
In Japan Beri-Beri is prevalent more among the middle classes, while in 
the Malayan Peninsula the poorer classes are affected most frequently. 
It is necessary to note that the total percentage of albuminoids in rice is 
about 7 per cent.; but even this very small percentage may be further 
reduced in the process of decortication and hulling, or may bo attacked 
and absorbed by a fungus. 

Eijkmnn is of opinion that the very considerable decrease of Beri-Beri 
in the Japanese navy was due to the introduction of a food rich in proteid 
is very unlikely, as it lias been shown by the experiments of Fraser and 
Stanton and others that food containing enough proteid for physiolo¬ 
gical needs will not protect against Beri-Beri if given with polished rice. 

(2) Deficiency of potassium carbonate in the fluids of the body thereby 
enabling the hypothetical germ of Beri-Beri to live. 

(3) Deficient fat. 

(4) Deficient phosphorus. 

It was Schaumann’a idea that the phosphorus contained in the pericarp 
of rice was essential in the prevention of Beri-Beri. 

If a rice contain under O'4 per cent, of phosphorus pentoxide, it is 
liable to produce Beri-Beri. 

He now considers that tho antinouritic substance in rice polishings 
acts as an activator in tho metabolism of phosphorus. 



Rice constitutes the main food of the people of tropical 
and sub-tropical countries. 

It is the produce of a grass plant, Oryza Sativa—sub-order 
Oryzae Graminacie. It is extensively grown all over India 
and Burma, and in some places as many as four crops a year 
are obtained. The following is the composition of rice :— 

Fibre. .. .. 0*4 per cent. 

Oil .0 (5 „ „ 

Ash .. .. .0*6 „ „ 

Albuminoids.7*3 „ „ 

Water.12*8 „ „ 

Starch .. 78*3 „ ,, 
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The rice grain consists of a lmsk or pericarp, beneath 
which is a sub-pericarpial layer which is rather thin and 
contains the proteid and most of the fat constituents of the 
grain. This layer is known as the aleurone layer. Beneath 
this is the larger part of the rice grain, the endosperm, com¬ 
posed almost entirely of starch granules. The external layer 
or pericarp varies in colour from red to white according to 
the kind of rice. It contains most of the salts. 

Bice is prepared for commerce either cured or uncured. 

Jn the cured, the unhusked paddy (rice) is boiled until 
the husk splits, after which the boiled grain is exposed to 
the air until it is perfectly dry and is forthwith further 
treated or stored till required. 

Uncured rice is rice which has been unhusked and polished 
m a mill. During this process the pericarp and more or less 
of the aleurone layer is rubbed off and nothing but a polished 
white grain is left. When the process is continued until 
but little remains except the starch granules, the rice is 
termed polished, highly milled, or white rice ; when the 
milling is less complete, the rice is known as under-milled 
or red rice. 

In the case of cured rice, as opposed to the white rice, 
the parboiling or steaming process causes the sub-pericarpial 
or aleurone layer to become, in part, adherent to the grain* 
and it is this layer which contains the vitamine or anti-Beri- 
Beric element essential to the diet, and this layer is not lost 
in the subsequent treatment of the rice for the market. 

The cured, steamed or parboiled rice may be subsequently 
treated by milling or by rubbing in a mortar or by hand 
before being placed on the market. Rice grown in Bengal, 
the Konkan and the Malabar Coast is usually cured. Un¬ 
cured rice is exported from Burma, Siam and French Indo- 
China. 

In the process of preparing unon red rice, the scale-like (lust found in the 
machines passes und« r the name of rice polishings and has curative value 
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for those who have developed Beri-Beri under a diet of polished lice. 
Polished or white riee contains as a rule less than 0*4 per cent.of 0 •, while 
the Beri-Beri-preventing rices contain more. 

Funk, Fraser, Stanton, Eijkman, Braddon and others 
have more or less definitely proved that Beri-Beri is associ¬ 
ated with a food deficiency. As stated by Maiison, it may 
be just possible that the condition brought about by this 
deficiency merely predisposes to, or is necessary for, the 
operation ot something else, perhaps a germ which, in the 
absence of this deficiency, would remain inoperative even 
if introduced. 

Modern research on metabolism has shown that a diet 


of pure protein, fats and carbo-hydrates, with due admix¬ 
tures of salts and water, is not sufficient to maintain health, 
though the quantities given may be theoretically correct. 

Some other addition appears necessary for growth and 
health. 


The necessary additional substances are known as vita* 
mines and that for Beri-Beri is different from that which 
prevents scurvy. 

Vitarnine is a nitrogenous substance. It does not oontain phosphorus. 
It is soluble in water and alcohol, or dilute acids. It is destroyed on 
heating to 130°Cr but not at a temperature of 100°C. nor by dilute acids, 
though sterilisation of foods undoubtedly destroys the vitarnine. Tinned 
foods, in consequence, arc almost entirely deficient in anti-Beri-Boric 
vitamino. It is more stable than the anti-scorbutic vitarnine which is 
destroyed at about 70°C. The drying of fresh vegetables, or even the 
keeping of them for long periods, destroys the anti-scorbutic vitamines. 

Now the anti-Beri-Beric vitarnine is largely contained in 
the sub-pericarpial layer which, we have seen, is practically 
entirely removed by the process of milling uncured rice, and 
Funk has shown that the substance is present in rice polish¬ 
ings in the proportion of 1 in 10,000. The same observer 
has proved that similar anti-neuritic bodies exist in other 
cereals and in a variety of food stuffs, e.g. y heart muscle, 
egg yolk, yeast, lentils and barley. 

Experiments show that the rice vitarnine fraction can be split up into 
hree substances, one with a formula of O a4 H 1W O tf N,, second with a 
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formula C atl H a „ O 0 N a , and thirdly what appears to be nicotinic acid. 
The first substance mixed with the nicotinic acid appears to be necessary 
for ouring Polyneuritis artificially produced in pigeons by special diet 
of white or machine polished rioe. 

As far as is known at present, the disease appears to be due 
to disturbance of metabolism due chiefly to the prolonged 
use of polished rice as a staple article of diet or to a diet de¬ 
ficient in the necessary vitamines, combined possibly with 
unsuitable climatic conditions and surroundings and stress. 

Th© rooeni campaign in Mesopotamia was marked by an outbreak 
of this disease among the troops both British and Indian. 

The symptoms exhibited corresponded with the various types known 

clinically. 

Fulminating, dry and wet and mixed cases were all experienced. This 
is the first occasion on which such a large number of cases among British 
troops on active service has come under observation. Their diet consisted 
of fresh and tinned moat, wheat bread, rice, no fresh potatoes, vegetables 
scarce, jam in plenty and lime juice. The water was from the river, 
treated with ahira and subsequently boiled. 

At times they were without fresh meat for 2 or 3 weeks. Milk, butter 
and eggs were not available except at long intervals. 

Many of the troops had only been a few months in India under conditions 
of climate, work and surroundings to which they were not aocustomed 
and then they proceeded to a climate, where such conditions were accen¬ 
tuated and they worked under a certain stress both physical and mental. 

Prophylaxis of Beri-Beri. 

Diet is most important. 

On a campaign or a long sea voyage, it is often difficult to 
avoid some deficiency in those articles of diet which are 
especially rich in anti-Beri-Beric vitamines. 

Haricot beans, pea powder in the form of pea soup, and 
porridge are valuable and convenient. 

Fresh vegetables are important but, of course, sometimes 
unprocurable. General sanitary measures and personal 
hygiene should be kept at as high a standard as possible. 

Articles of diet for Beri-Beri cases, arranged in order an 
regards their vitamine value : — 

(W. H. Wilcox.) 

Lancet. 
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I Yeast. 

2. Eggs (raw or lightly cooked). 

3. Brain. 

4. Liver. 

5. Sweet bread. 

6. Kidneys. 

7. Heart muscle. 

8. Peas. 

9. Haricot beans. 

1(L Katjang idjae beans. 

11. Lentils. 

12. Porridge. 

13. Brown bread. 

14. Milk (fresh, if possible). 

15. Fish or meat. 

16. Ordinary bread or biscuits. 


Rabies (Hydrophobia in Man). 



Babies is an acute disease of the central nervous system 
occurring in dogs and allied animals, and transmitted from 
animal to animal by means of bites. 

The term Hydrophobia is applied to the disease as met 
with in man only, as the fear of water is not seen in the 
lower animals. 

Etiology .—The actual agent has not yet been iden¬ 
tified, but there is no doubt it is a living organism 
which may be termed the rabies virus. 

This virus is found in the brain, spinal cord, and large 
nerves ; also in the salivary glands and in certain internal 
organs, e.g the pancreas and supra-renal glands. 

The saliva of human beings and herbivora contains practi¬ 
cally no virus. 

The virus gains entrance into the body through some 
broken surface of skin or abraded mucous membrane, e.g., the 
bite of a rabid animal ; the infected saliva coming into con¬ 
tact with a recent cut or abrasion. 

From experiments made by Captain Hugh Acton, T.M.S., 
and Capt. B. Knowles, I.M.S., of the Pasteur Ir \U 
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Kasauli, it has been determined that the saliva is never infec¬ 
tious earlier than 72 hours before definite symptoms appear. 

They are of opinion that “if the biting animal remains alive 
and well for ten dags after biting a human being , the saliva 
cannot have been infective and treatment in such cases is not 
necessary** 

The milk of animals suffering from Babies seldom contains 
any virus. 

hor all practical purposes, the saliva is the only infective 
material from which man and other animals contract Rabies. 

Ihe virus passes from the brain into the salivary glands and 
thence into the saliva of an infected animal. 

Dogs, jackals, horses, mules, cats, cows, and buffaloes 
are all susceptible. 

By far the greatest number of cases of Rabies occurs in 
dogs and next in jackals. 

Incubation period. The incubation period is very variable. 

It varies from about 16 to 90 days. The variability of the 
period depends (1) upon the dose of the poison or virus in¬ 
oculated and (2) the proximity of the bite to the brain. The 
above-named observers believe that “ depth of the bites, 
bareness of skin, and multiplicity of bites are of greater 
importance than the actual situation of the bites.” 

A dog or other animal that has been bitten by a rabid 
animal should be segregated for at least 3 months and kept 
under close observation for another 3 months. 

Rabies in the dag, —(Acton and Knowles). Two types are 
described :— 

(а) Dumb or Paralytic Rabies. 

(б) Furious Rabies. 

Tho symptoms are extremely variable. Sometimes the dog shows 
furious symptoms and later on dies in a paralysed state; at other times, 
only paralysis is seen; more rarely the animal is only restless and off its 
food and dies in convulsions in a few hours. The symptoms vary also 
with the kind of dog under observation. 

In pariah dogs and young puppies furious symptoms are common, 
and hence human beings are often bitten by such dogs. 
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iaot, in earlier stages they often show an increased affection for their 
masters. 

For descriptive purposes, the symptoms may be class hied under two 
main headings:—(i) Brain irritation and (ii) Paralysis. 

(i) Restlessness, as shown by the animal straying away from home 
or aimlessly wandering up and down the room, and every now and then 
hiding away in dark corners. In well-kept dogs this restlessness is often 
missed, as the dog continually comes up to lus master to be petted. 

Hallucinations .—The dog maps at imaginary objects. In well cared- 
for dogs, the eating of tilth may be looked upon as a characteristic 
symptom. 

Fury .—This varies with the kind of dog. In well-kept dogs fur}' is, 
as a rule, onfy vented on inanimate objects by tearing up bedding or the 
ground or biting at the chain or post to which it is attached. 

Such a dog almost invariably quietens down on the approach of its 
master. It may attack other animals, but rarely viciously bites human 
beings. 

With pariah dogs the case is different, for they attack all and sundry 
who happen to cross their path. 

Convulsions .—The most typical sign of brain irritation is the occurrence 
of convulsions, affecting the whole body. 

As a rule, convulsions do not appear until paralysis lias set in and is 
marked. In young animals convulsions ap})ear early in the disease, and 
cause death within a few hours from the onset. 

Besides the symptoms mentioned above, other early signs are— 

(1) Fever and rapid pulse. 

(2) Increased salivation may or may not be present. 

(■1) Wrinkling of the forehead and brow, giving the dog a limited ex¬ 
pression. 

(4) Redness of the conjunctiva. 

(ii) Paralysis generally follows the symptoms of brain irritation. It 
usually commences in the hind legs and is shown by the waddling gait 
of the dog. 

This may be preceded or followed by paralysis of the throat and 
laryngeal muscles. The former is shown by difficulty in swallowing, 
and the latter by the alteration in note and pitch of the bark. Instead 
of the normal clear bark, which consists of a succession of sounds, 
equal in length and intensity, it is raucous, muffled and deeper in tone. 

The first hark commences with open mouth, followed immediately by 
five or more barks which come from the back of the throat, and during 
each bark the jaws are not properly closed, as they are in the healthy 
bark. 

The paralysis extends to the jaw muscles, and the lower jaw finally 
drops. 

The animal gradually becomes entirely paralysed, so that it can neither 
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(1) The short duration of the disease, 2 to 5 days. 

(2) The infallible termination of the disease in death. 

(3) Hallucinations, “ bone in the throat ”, and paralysis of the hind 
limbs. 


(4) Many persons bitten by the animal at the same time, and the 
attack being without provocation. 

In animals there is never any difficulty in eating or drinking until the 
last stage of the disease, when paralysis of the throat muscles makes fchesje 
aots impossible. The animal never exhibits a dread of water. 


Treatment. —As soon as possible the wound should be 
well washed, dried and cauterised either by pure carbolic 
acid, permanganate of potash, pure nitric acid or silver nitrate. 

Pasteurian treatment for the prevention of Hydrophobia 
The wound having been efficiently cauterised, the bitten 
person has next to decide whether he should have Pasteur's 
treatment. The first consideration is the state of the dog's 
health. The Kasauli Institute authorities recommend the 
following procedure :— 

“The first consideration is the state of the dog's health. 
“ We may classify cases under the following headings :— 

(a) Dog is dead, and has been certified as being rabid by 
a medical or veterinary officer, or is suspected of 
Rabies. 

(b) Dog is unknown. 

(c) Dog is still alive and can be put under observation. 

“ (a) Dog is dead, and is certainly rabid .—In these circum¬ 
stances, all persons bitten, and all persons licked* on 
definite cuts or abrasions must proceed at once for treatment 
to a Pasteur Institute. Contact of saliva on granulating 
wounds is devoid of any danger. 

u Dog is suspected of Rabies .—A popular idea appears to be 
prevalent that the brain should be sent to a laboratory and, if 
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esult be positive, the patient should then proceed for ^ 
'eatment. At Kasauli we place little reliance upon the 
microscopical test. Therefore, when the dog is dead, and 
the symptoms are at all suspicious of Rabies, it is better to be 
on the safe side and to undergo treatment. 

“(b) Dog is unknown .—These cases frequently occur amongst 
police-men, etc. They are patrolling up and down a bazaar 
and a dog suddenly rushes out and bites them in the dark 
and nothing more is seen or heard of the dog. Under these 
circumstances, i.e., an unprovoked attack, it is better to 
assume that the dog was rabid and to send the patient up at 
once for treatment. 


“ (c) Dog is still alive .—Under no circumstances should the 
dog be destroyed for, by so doing, one of the most important 
signs of Rabies, viz., the short duration of life, 2 to 3 days, is 
lost. 


“ If the animal shows no symptoms and remains alive and 
well for 10 days, the saliva cannot have been infective, and 
therefore, the bitten person need have no further fear, even 
should the dog develop Rabies at a later date. On the other 
hand, if the dog, whilst under observation during these 10 
days, appears ill and if the person is bitten on the face or has 
been badly bitten elsewhere, i.e,, many deep bites on bare 
skin, it is better for him to proceed at once to a Pasteur 
Institute, in order to avoid any delay in commencing 
treatment. 

“ If the animal should die within these 10 days, it may be 
surmised that it is rabid and treatment therefore becomes 
necessary. 

“ In the case of Europeans who are licked, but not bitten, 
by animals suspected of Rabies, it is most essential that the 
patient should, on the day when licked or as soon after as 
possible, carefully examine the skin to see if any recent cuts 
or abrasions are present with which the saliva could have 
come in contact It is impossible for the Director of the 
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whether they had or had not small abrasions present at the 
time of being licked. The responsibility for deciding (1) 
whether the saliva did or did not come into contact with the 
skin, and (2) whether any recent cuts or abrasions were or 
were not present at the time must rest with the patient 
himself. 


“ Persons bitten or licked by rabid animals more than two 


months previously are, as a rule, not treated at KaSauli, 
Most cases have either developed Hydrophobia or have, in all 
likelihood, escaped infection on the expiry of two months 
from the date of the bite or lick. Therefore treatment is 
not advised in such cases. 

44 In any case of difficulty or doubt a detailed telegram 
should be sent to the Institute stating symptoms, the cir¬ 
cumstances of the infection, etc., when an opinion can often 
be given. In cases where treatment is not necessary, this 
may save patients from the expense and trouble of a long 
journey. The code words for telegrams are ‘ Pasteur for 
the Pasteur Institute of India at Kasauli; and ‘ Lyssa ' for 
the Pasteur Institute of South India at Coonoor ” 

Anti-Rabic Treatment as adopted at Kasauli. 

The course of treatment lasts 14 days and consists of 
daily hypodermic inoculation of 1 cubic centimetre of a 
carbolised emulsion of the Rabies virus on each side of the 


abdomen. 

“ During the treatment, patients are not in any way incon¬ 
venienced and not the slightest danger to health need be 
apprehended. The inoculations are unaccompanied by 
fever. A local re-action sometimes occurs about the 8th 
or 10th day of treatment, but it is never anything more than 
alight, local redness and swelling which can be relieved easily 
by the local application of a hot water bottle or of hot 
fomentations. 

“ Patients are required to conform to the following rules 
during the course of treatment:— 
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Inoculations are at 10-30 a.m. daily. 

Patients should avoid the use of alcohol as it may 
interfere with the treatment, and is always liable 
to increase the severity of the local symptoms. 
There is no restriction placed on diet. 

Patients should avoid excessive exercise, such as 
tennis, dancing, etc. 

Patients should keep warmly clad in order to avoid 
chills. Those who are subject to attacks of 
malarial fever should take a small dose of quinine 
daily. 


“ The same precautions should also be observed for 10 
days after the completion of the treatment. 

€i No animals are treated at the Pasteur Institute of 
India, Kasauli. ” 


The duties of local authorities as regards this disease are: — 

(1) Steps should be taken as may be practicable 
for informing the public as to the nature of the 
disease. 

(2) All cases must be duly reported and dealt with so as 
to prevent the spread of the disease. 

(3) All animals liable to take and communicate the dis¬ 
ease may be muzzled, till the disease is stamped out. 

(4) Arrangements should be made for sending to the 
Pasteur Institute any human being bitten by a 
rabid animal as promptly as possible. In India 
there are two such institutions—one at Coonoor and 
the other at Kasauli. Government, Municipalities 
and other local bodies pay all expenses to poor 
people, according to the rules laid down on the sub¬ 
ject by Government. 


Typhus Fever. 


Synonyms .—Spotted Fever. Tvphus Exanthematique. 
Prison Fever. 
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Ad acute specific fever, characterized by sudden 
a macular petechial eruption, and severe toxaemia, 
after a definite course generally ends by crisis. 

The disease is rare in India. The incubation period is 
generally from r>—21 days. 

Symptoms. 


The onset is generally rather sudden, being characterized by fronta 
1 headache, a feeling of chilliness, fatigue and malaise. There are pains 

n various parts of the body, of which pain in the chest giving rise to a 
suspicion of Pneumonia is important; marked rise of temperature (from 
101° to 104 ’ F.), quick pulse. Unshod face and suffused eyes, quickened 
respirations and a sensation of weakness. The nervous system is early 
affected, the patient being apathetic and drowsy, with a dull expression. 

Leucocytosis is well marked. 

The differential leucocyte count is of importance also, the poly-inorpho- 
nuclear increase is a characteristic feature, and may exceed 90 percent., 
while the mononuclears and lympho-oytes may be reduced, and the losino- 
pltiles are often entirely absent. 

About the 4th to 6th day the typical rash appears. This is not easily 
discerned in coloured people. 

About the 8tli to 9th day a pseudo-crisis may be noticed and later 
tlio eruption fades and disnpjjoars. 

The temperature falls by crisis on the 10th to 12th day, or by lysis during 
the two days, to normal, and convalescence begins. 

Recovery is usually quick and relapses extremely rare. Ten days or a 
fortnight after the fall of temperature, the patient will probably bo con¬ 
valescent, free from infection and tit to be discharged. Death may take 
place during the first week or about the 10th day from toxiomia. 

The important diagnostic signs are the Jeueooytosis, the rash, and the 
extreme nervous prostration. 

('omjMjred with Relapsing Fever, Typhus shows a loss abrupt onset and 
marked mental symptoms (stupor) and dark macular eruptions about 
the trunk, on the 4th to 6th day. If the case is suspected to be one of 
Relapsing Fever and is first seen in the apyrexial period, a drop of blood 
from a case showing spirochetes and one from the suspected patient* 
Wu bated for 20 Tninutes, should show loss of motility and agglutination. 

Typhus Fever probably more nearly resembles Plague at its onset than 
any other disease. There is marked clouding of the consciousness and 
intense prostration as with Plague and the eruption does not appear before 
about the 4th day. 

It is a disease associated with poverty and filth. It 
occurs in temperate climates, mostly in winter and spring 
It is uncommon in warm climates. 
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iiseasc is now believed to be transmitted by the 
of body lice. These latter live in clothing and bed¬ 
ding and are never far removed from their hosts. They are 
delicate creatures and require to feed at frequent intervals. 

Tor this reason the problems of extermination of lice 
resolve tlremselVes into the question of the efficient cleansing 
of the person and clothing. 


There is also evidence that the virus of Typhus Fever can 
l»e transmitted by lice through the eggs to their offspring, 
and for this reason all measures directed against the louse 
on grounds of infection should be extended also to the eggs. 
The incubation period is about 12 days. 

The long continued prevalence of Typhus Fever in Russia 
and other parts of Central Europe is at the present time 
exercising an important influence on the history of the world. 

The causes are not far to seek and they are the military 
operations and the social upheavals of the last few years • 
famine, malnutrition, over-crowding, dirt and all its 


associated consequences: conditions which permit the increase 
of lousiness and multiply the opportunities of infection 
by the insect which is responsible for the transmission of 
the disease from case to case. 


Prophylaxis. 

Destroy the lice and disinfect the clothing and bedding. 
A temperature of 160° F. to 175° F. is sufficient to kill lice 
and their ova. 

Whenever a case of Typhus is discovered in a house, not 
only the clothes and bedding of the patient should be disin¬ 
fected in a sterilizer but also those of all other members of 
the family. In addition to the patient, any persons occupying 
the adjoining rooms should be given a good bath and all 
their ecto-parasices carefully removed by washing followed 
by an application of camphorated ointment. Any room 
occupied by the patient and also those adjoining should be 
disinfected with sulphur fumigation. 
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Some believe that infants seem to possess a natural 
munity against the infection, which gradually diminishes 
as they grow older. 

There is little danger of direct infection from a Typhus 
patient when the latter is kept under hygienic conditions ; 
any contact with unwashed patients or their clothes or bedding 
is very dangerous, as shown by the number of cases occur¬ 
ring among washer women, porters, hospital attendants, &c. 

Life History of the Body Louse. 


The body louse belong* to the Peduulidse or Lice family (Anoptera), of 
which throe species infect man in India, viz, (a) the Head Louse, (6) the 
Body Loused and (r) tbo Crab Louho. 

(a) The Head Louse or P. Capitis. 

A* its name indicate*, it i* found on the head. 

It ift an insect of a greyish colour, with a flat, slightly transparent body. 
It i* spotted with black on the spiracle*. 

The head, which is oval, is furnished with two thread-like antennie 
composed of five joint*, which are constantly in motion while the creature 
is walking, Its eye* are black, round and of simple structure. In front 
of the head is a short, conical fleshy nipple. This contain* a sucker, which 
the insect can put out when it likes, and which, when extended, represeufi 
a tubular body, terminating in 0 little pointed hooks, bent back and nerving 
to retain the instrument in the skin. 


The limb* are very thick, terminating in a strong nail, which folds back 
on an indented projection, thus forming a pincer, by means of which it 
fasteus itself to a hair. 



P. Capitis* 

The P. Capitis is between the P. G>rpori* and the P. Pubis in siie. The 
“kape of the thorax and abdomen help* in distinguishing P, Capitis from 
P. Corporis, both of which are greyish in colour. The eggs or 4t nita ** of 
P. Capitis stick to the hair* of the head. From their position on the hair 
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oho eon judge of the duration of the condition, for they are fixed on first 
near the root of the hair and are then carried up with the latter in ita growth. 

The higher up the nits are, therefore, the longer have the pedieuli beer 
present. 

The young are hatched in about 5 or 6 days; and in 18 days are able 
to produce their kind. 

(6) The Body Louse or P. Corporis. 

It is greyish in colour. It in the longest and narrowest of the three. 
It varies somewhat in colour with that of its host. It is larger than 
the head louse. 



It infects beggars, people of unclean habits and those who through force 
of circumstances am unable to have frequent changes of garment and baths, 
r.y., soldiers on active service. It should be looked for in the seams of the 
clothes, especially where the latter come in close contact with the skin, 
over the shoulders. 

(r) The Crab Louse or P. Pubis. 

It is found on the jw-rta of the body covered aith short hail*, usually in 
the vicinity of the pubis *md axilla. It is readily communicable from 




It is the shortest and broadest of the those, and is yellowish-brown in 
colour. 
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In the case of the body louse, the eggs take one to five 
ueeks or longer to incubate according to temperature. The 
young louse, when just hatched, sucks blood at the earlies 
opportunity* ft is however not sexually mature ; after 31 
months t he growth is complete and the insect is sexually 
mature. The females, lay 100—200 eggs. They are vor¬ 
acious feeders and do not stand starvation for more than 2 
days. I hey are very sensitive to heat and drying and 
succumb at temperatures above 25° C. unless the air be 
kej nearly saturated with moisture. They live in clothing 
and bedding and feed several times in the 24 hours if 
opportunity he given. 

I Ik* body louse obtains its nourishment entirely by sucking 
blood. It is provided with penetrating instruments, the 
apposition of which forms a canal through which the blood 
is puinped into the stomach by a pharyngeal pump similar 
to that of the flea. 

The infection of Typhus is supposed to circulate in the 
blood during and for some time after the febrile period and 
it is taken up by lice when they feed upon a patient. The 
infectivity of lice endures for about seven days. Some 
believe that the infection may be transmitter! to a second 
generation of lice. 

Destruction and Avoidance of* Lice. 

For the head louse, when the condition is very bad, the 
hair should lie cut short or shAved. Repeated saturation 
of the hair with turpentine or with paraffin oil is usually 
efficacious. 

In the case of the body louse, the clothing should be tho¬ 
roughly disinfected in a special apparatus. To allay the 
itching, a warm bath containing 4 to 5 ounces of bicarbonate 
of soda is useful. 

For the P. Pubis, white precipitate or ordinary Mercurial 
ointment may be used, and the affected parts should be 
washed 2 to 3 times daily with soft soap and water. 
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Prof. Maxwell Lefroy recommends the following measures 
for the avoidance and extermination of lice : (1) When 

exposed to lice, protection can he obtained by smearing the 
skin with a small amount of crude oil emulsion, rubbing 
it in the hair, applying it in the stockings, inside boots or 
puttees and along the seams of clothing. It can be used as a 
soap when bathing and a little rubbed on the skin afterwards. 
The form of crude oil emulsion has been adopted by the 
Army Medical Corps under the name of VermijeUi to be 
used with N. C. I. Powder. 


Crude Oil Emulsion. 


Crude mineral oil . . . . . . 56 grrns. 

Soft soap . ..30 „ 

Water . . .. .. , . .. About 6 C. 0. 

Major Ldcari$ formula for N. C. /. (powder). 
Powdered napthaline . . .. .. 96 per cent. 

Creasote .. . . .. .. .. 2 ,, 

Iodoform. . , .. .. .. ..2 „ 

2. If actually infected with vermin, rub Venuijelli on 
the hairy parts of the body and on the seams of under-clothing 
and trousers ; dust N. C. 1. powder on the body and on the 
inside of under-clothing. 

3. Vermin, i.e., lice, require single upstanding hairs or 
fibres on which to lay eggs, and wool offers the most suitable 
medium owing to the immense number of isolated fibres 
that stick out on the surface. Silk clothing is less suitable, 
because the fibre is continuous and ends do not stick up on 
the surface. 

Wool can be made vermin-proof by Venuijelli. 

The emulsion should be used in the hospital laundry ns 
soap or in combination with other soaps. 

Crude oil emulsion, if prepared from suitable oil, is not 
inflammable ; it is non-poisonous and it may be retained 
upon the skin indefinitely. 
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Malta Fever or Mediterranean Fever. 

Malta Fever or Mediterranean Fever is a specific infectious 
fever of extended duration and frequent relapses, charac¬ 
terised by 'copious diaphoresis, and frequently accompanied 
by articular rheumatism and orchitis. Incubation period 
varies from 5 to 15 days. 

A special bacterium, micrococcus melitensis , is found in 
the spleen and lymphatic glands of these patients. It is 
excreted in the urine, and it occurs in great abundance in 
the milk and urine of apparently healthy goats in Malta 
(50 per cent.) and cows, and in the urine of apparently healthy 
man. 

In Malta and other places, where the disease Is endemic, 
this fever assumes an epidemic character. 

Mode of infection .—It is not usually directly communi¬ 
cable from the sick to the healthy. The germ is readily 
conveyed"by inoculation; the prick of a contaminated needle 
will suffice. Goat’s milk is the most important medium of 
infection. In 10 per cent, of the milk of Maltese goats, micro¬ 
coccus is present. 

Prophylaxis .—Malta and those Mediterranean ports in 
which this fever is endemic should be avoided during summer. 

Dengue. 

A specific febrile disease, peculiar to warm climates, occur¬ 
ring usually as a rapidly spreading epidemic and, in typical 
oases, characterised by a suddenly developed primary fever 
of about 3 days’ duration, succeeded by a period of Apyrexia— 
actual or relative—and this again by a milder secondary 
fever accompanied by a rubeoloid eruption. Throughout 
the febrile stages, and often subsequently, severe rheumatic 
like pains are a prominent symptom. The disease in its 
active form lasts about a week and is attended with little, 
if any, mortality. 
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Back-ache and pains about the muscular attachments 
at the joints and especially a marked post-orbital soreness 
are important features. 

Etiolofjj /.—As is the case with Yellow Fever, it is now 
believed to be due to a filterable virus present in the 
patient’s blood from the 2nd to the 5th day. It is generally 
accepted that the disease is transmitted by the common 
Culicine mosquito of the tropics, . Culex Fatigans; some 
are in favour of Stegomyia fascialtm 
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High atmospheric temperature appears to he one of the 
conditions the disease demands. Like Yellow Fever it would 
appear to prefer the coast line and the deltas and valleys c.f 
great rivers, but there are many exceptions to this rule. 
Further, elevated places usually enjoy a relative immunity. 

Incubation . — The period is somewhat variable. 

1 to 5 days usually, however, probably 1 to 3 days. 

The disease manifests itself with striking suddenness. 

Convalescence is apt to be protracted and characterised 
by malaise and nervous depression. 

Prevention . — This rests on the prompt isolation of the 
patient and the prevention of the mosquito from biting a 
patient. The virus is stated to be in the blood for a period 
of 4 or 5 days. 

Vigorous anti-mosquito measures must -be carried out in 
the area. 


Trypanosomiasis of Man or Sleeping Sickness. 

Sleeping Sickness is caused by the entrance into the blood 
and cerebro-spinal fluid of a special form of Trypanosome 
gambiense. Monkeys are susceptible to this form of the 
disease, and also dogs and cats ; but up to the present, guinea- 
pigs, donkeys, goats and sheep have not been found to be so. 

The Trypanosome gambiense is transmitted from the sick 
to the healthy by a species of tsetse fly, Glossina palpaiis. 
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The distribution of Sleeping Sickness and of Glossina 
palpabs correspond. 

The Glossina palpal is is generally found near water and 
requires a cool, shady, not too dense, undergrowth to thrive 
in. The tsetse fly is not unlike the ordinary house fly, but on. 
examination it will be found to differ very markedly. It has 
in front a long straight proboscis with which it sticks blood. 

Fly belts .—The fly occurs in well-marked tracts, the so- 
called “ fly belts of Africa.” 

It lives exclusively on blood and feeds on any animal. 

Koch considers that it is especially partial to crocodiles. 

Incubation period —2 to 3 weeks. 

Symptoms .—The bite of an infected Glossina is followed 
by local irritation and fever recurring at irregular intervals. 
The cervical glands are enlarged and tender ; skin affections 
and local oedemas ; the spleen and liver are enlarged. 

The condition known as Sleeping Sickness is the terminal 
stage of Trypanosoma infection; The average duration of 
this stage is from 4 to 8 months. 

Methods of Prevention. 

As in the case of Malaria, there are two broad principles 
to be recollected in conducting operations for the prevention 
of diseases disseminated by the tsetse fly :— 

(I) Operations directed against -the fly 

(II) Operations directed against the parasite which the 
1 fly transmits. 

Practical preventive measures are framed with the object 
of attacking the problem along both lines. 

In regard to the prevention of the spread of Sleeping 
Sickness, the above principles may be applied practically 
in the following directions :— 

1—Operations directed against the fly. 

(1) Destruction of the pupae of the fly. — (a) By the clearing 
of undergrowth, particularly near towns, encampments, fords. 
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&c., in fact, wherever human beings are brought together 
in numbers. The clearing is best effected by burning. The 
heat generated by the fire, and the exposure of the area to 
the full effects of the sun’s rays by removing the shady 
undergrowth render the district unsuitable for the fly by 
raising the temperature above the point favourable to the 
development of the nymphse. >8o in time the fly will die out 
of these ‘‘cleared areas. ’ The fly does not exist apparently 
in hot, dry countries, e.y., Egypt and India, probably owing 
to the fact that the nymphse cannot develop under condi¬ 
tions found in these countries. 

(b) Destruction of the food-stuff of the fly.—The fly, as has 
been seen, lives almost exclusively on blood; hence, if dep¬ 
rived of the source of food supply, a diminution in numbers 
in the first instance and, ultimately, complete eradication 
might be expected. If the views of Koch be correct, the 
problem is further simplified ; because he is of opinion that 
the crocodile is the chief source of supply of food for the 
tsetse fly, and he has accordingly recommended the whole¬ 
sale destruction bf these animals. 

(2) Destruction of the fly by other animals which will prey 
on it .—This might possibly be a practical line of attack. 
Certain kinds of fish have been employed to destroy larvae 
of mosquitoes. The cultivation of some plant might be 
found whose odour would be obnoxious to the fly. 

II.—Operations directed against the parasite which 
the fly transmits. 

It is obvious that if we can devise means for preventing 
the fly from becoming infected by the Trypanosome gam- 
biense, it will cease to be a disseminator of Sleeping Sickness. 
In the case of animals infected by trypanosomes, the problem 
is comparatively simple and consists in the slaughter of such 
animals as are found harbouring the parasite, and in this 
way the disease is stamped out gradually. In the case of 
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means have to be discovered by which, it will be possible 
to completely destroy all the trypanosomes without damaging 
seriously the host,. This problem has not yet been solved 
but it is engaging the serious attention of a number of in- 
vesti gators. 

Destruction op Trypanosomes in the vertebrate 
HOST BY DRUGS. 

Treatment .—Persistent and energetic use of aTsenic 
or antimony or both. Intramuscular injections of prepara¬ 
tions of atoxyl, soamiu, arseno-phenylglycin, arsacetin, sal- 
varsan, &c., are recommended. Atoxyl in large doses is apt 
to give rise to optic neuritis and consequent atrophy and 
blindness. 

Antimony in the form of sodium tartrate hypodermically 
has been shown to cause disappearance of f. lewisi in infectec 
rats. 

Preventive Measures. 

I. Isolation camps .-—These camps are situated in select¬ 
ed “ fly-free areas,” and receive the more advanced cases 
of Sleeping Sickness from the “ fly areas. Every case of 
Trypanosomiasis, which is removed from the fly area, renn>\ es 
one source of infection for the fly. In these camps the patients 
are maintained and treated with drags which have proxe 

efficacious. , 

JZ. Detection of all harbourers of the Trypanosome, am 
prevention of their movement into ' clean fly-areas. . 
will be readily understood, this is one of the most important 
methods of checking the spread of Sleeping Sickness ; but 
in order to put it into practice, it is absolutely essen ia 
that we should have a practical and certain means of detect¬ 
ing the harbourer of the parasite, even in the mitral stages 
of the malady. Fortunately , the exact recognition of early 




MIN ISTfiy 



The Tsetse Fly. 


653 


ses of Sleeping Sickness has now been rendered easy and 
certain by the method of gland puncture. The juice of 
the enlarged glands of cases of Sleeping Sickness, especially 
the posterior cervical, shows many actively motile try¬ 
panosomes. Some of the juice can be obtained readily by 
puncturing a superficial gland in the posterior triangle of 
the neck with a hypodermic needle. The fluid is examined 
under a low power, 150 to 200 diameters, when the actively 
motile trypanosomes can be readily detected. In practice 
the posterior cervical glands should be palpated and, if 
found to be enlarged, the traveller should be further exa¬ 
mined by gland puncture to determine the presence or absence 
of trypanosomes in the gland juice. If the trypanosomes 
are found to be present, the person should not be allowed 
to enter a tsetse fly-belt. 

A convalescent from the disease, migrating to another 
country, should be periodically examined and kept in a fly- 
proof ward until he is pronounced free from infection. 


The Tsetse Fly. 

The Glossinae have very thick proboscis, and large wings 
having characteristic venation. The most striking peculi¬ 
arity in the wing is the course of the fourth longitudinal 
vein, which bends abruptly upwards about the middle. 
The Glossinse are never found in mountains ; they are seldom 
seen above 3,000 ft.; they are rarely found in close cultivation. 
Their habitat is always in the neighbourhood of open water 
along the banks of rivers. They are most numerous along 
the water’s edge. The essential conditions of a tsetse station 
are—the presence of open water, a wooded district and a 
loose soil. 

Reproduction. -The Glossime do not lay eggs, but the 
eggs hatch and the larvae feed, develop and moult within the 
body of the parent, so that when extruded they have practi¬ 
cally reached the pupa stage. 
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Habits. —Tsetse flies are voracious blood-suckers. They 
bite almost exclusively during the da} r . Both males and 
females are blood-suckers. 


Trypanosome. 

In 1902 Castellani in Uganda discovered trypanosomes in 
the cerebrospinal fluid, as well Us in the blood of cases of 
Sleeping Sickness. 

The Tsetse fly was no mere mechanical transmitter of 
the trypanosome but was a true intermediate host. 

The trypanosome after entering the intestinal canal of 
the insect undergoes development changes requiring a con¬ 
siderable space of time for their completion, developmental 
changes which enable it subsequently to effect a lodgement 
in the human or other vertebrate host. From twenty days 
onwards to the forty-seventh day the flies convey infection 
(Kleine and Bruce). Bruce and his co-workers have found in 
Nayasland 1 *35 per cent, of all wold tsetse flies are infected 
with one or other of the disease-producing trypanosomes. 
Another variety of trypanosome (T. rhodesiense) has also 
been found to be transmitted by Glossina morsitans. 


Regulations issued by the Government of Bombay. 

Tf a case of Sleeping Sickness occurs on any vessel after 
she has entered dock or has been moored at a w r harf, the 
master shall forthwith cause information thereof to be given 
to the Dock Master or Superintendent of the wharf, who 
shall communicate the information to the Health Officer of 
the Port (through the Port Officer) and to the Superintend¬ 
ent of Police, and shall be responsible that the sick person is 
isolated as far as possible, and that free communication with 
the wharf is stopped until the Health Officer has inspected 
the vessel. 
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ie Health Officer shall remove to a place appointed 
for the purpose in a building, permanently and effectually 
protected from access to biting flies by means of fine wire 
gauze netting, every person found on board suffering from 
or suspected to be suffering from Sleeping Sickness, and 
every such person shall be detained for observation and 
treatment in the said hospital or place, or any other hospital 
or place to which the removal of such persons may be autho¬ 
rized by Government, and shall be isolated in such a manner 
as will prevent as far as possible the communication of the 
disease to other persons by the agency of biting flies, and 
shall continue to be so detained and isolated until a medical 
officer, authorized in this behalf by Government, certifies 
that he is not suffering from Sleeping Sickness or that having 
suffered from the disease he has been cured. 
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The Health. Officer shall inform the Municipal Health 
Officer in every case in which a person suffering or suspected 
to he suffering from Sleeping Sickness is removed under 
his orders to a hospital, or other place within Municipal 
limits and, in cases in which the disease has not been 
definitely diagnosed at the time of removal, shall also report 
to the Municipal Health Officer whether the diagnosis is 
confirmed or not. 


All persons removed to hospital or kept under observation 
at any place shall obey and conform to the rules, regulations 
and orders for the time being in force at such hospital or 
place. 


Relapsing Fever, Famine Fever or Tick Fever. 

Relapsing Fever, Famine Fever or Tick Fever is a specific 
fever "caused by the presence in the blood of a spirochaetes 
(spirillum) characterised by febrile attacks varying in duration. 

The spirochaetes are supposed to be conveyed by the bite 
of a species of Tick, Ornithodorus moubata, or by inocula¬ 
tion with infected blood. 
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The disease occurs chiefly amongst the poor and unclea v , 
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bad food, defective sanitation, famine and over-crowding 
are predisposing causes. 

Relapsing Fever , formerly confused with Typhus and 
Typhoid Fever, is quite distinct from either. It is distinguish¬ 
ed from Typhus by the occurrence of the relapse, and from 
Typhoid Fever by the absence of intestinal lesions. In this 
disease, as in others in this group, the period of incubation 
varies much, the range being from less than a day to three 
or four weeks, generally 2 to 10 days. It may be wholly latent 
for about a fortnight. Then there is probably a little 
malaise and nausea, followed by rigors, headache and pain 
in the back and limbs. There is also fever, which may rim 
rather high, burned breathing, cough, a flushed face, and 
some yellowing of the skin over the rest of the body. The 
yellow skin is considered characteristic. There is generally 
no rash, but, not uncommonly, rose-coloured spots appear 
on the chest, abdomen and limbs. This rash may come out 
on the third day of the fever, or not till the fifth, and disappears 
in a day or two. In some epidemics the appearance of a rose 
rash has been the rule. After the onset it is probably five or 
six days before the disease will be recognised. The persistent 
yellow in the skin and the rash if present will help the practi¬ 
tioner to a correct diagnosis. The dullness over tho spleen is 
always increased, and usually the dullness over the liver 
is also increased. There is also often distressing bilious vomit¬ 
ing and much thirst. After these symptoms have continu¬ 
ed from five to nine days, there is a sudden crisis (which may 
be marked by Diarrhoea, profuse perspiration, a rigor, &c.), 
and immediately the patient feels well. The crisis and the 
accompanying fall in the patient’s temperature are almost 
always at night. The relapse generally occurs on the four¬ 
teenth day after the fever originally commenced ; thus the 
intermission is of varying duration. The relapse is ushered 
in by rigors and lasts from three to four days, the symptoms 
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primary fever and as severe. The second 
and followed by convalescence. Some* 
and even a third and fourth, 
severe. During the inter¬ 
mission and alter tlie relapse the temperature is sub-normal. 


Although one of the names given to this disease is Famine 
Fever,” epidemics have occurred when work was abundant 
and there was no scarcity of food. Still it is eminently a 
disease of the very poor and commonly associated with 
destitution. As a rule, it is not a very fatal disease. 


The Relapsing Fever of Europe has been supposed to bo 
conveyed by the common bed bug, Acanthi lectularia ; that 
of India by lice, possibly by mosquitoes, fleas and bugs ; that 
of Africa by ticks. 

The various insect-transmitters act merely in a more or 
less mechanical way. The spirochseta is abstracted with 
the blood when the insect-transmitter feeds ; it multiplies 
in the gut and is afterwards passed out with the fasces and 
deposited on the skin of any human or other warm blooded 
victim on which the infected insect may subsequently feed. 
The irritation caused by the bite of the insect provokes 
scratching and consequent inoculation of the deposited spiro¬ 
chetes. 


In the case of Omithodoros moubata, the hereditarily in¬ 
fected nymph can communicate the disease. 


Prevention. 


Prevention is easy for those who are careful of cleanliness 
of bed and bedding and protect themselves by nets and 
avoid infected areas. 

Disinfection of bedding, clothes and beds, sleeping cote 
and infected dwellings. 
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Filanasis or Elephantiasis. 

Filariasis is an infection of man, mammals, birds, etc., 
by various species of the genus Filaria. 

Filaria? are long slender worms of almost uniform breadth. 
They have an incurved or spiral tail. 

Of human filarise man is the definitive host, and certain 
species of Oulicidae the intermediary host. 

Filaria bancrofti or Filaria nocturm. - It is found widely 
distributed in every tropical and sub-tropical country. The 
sexes are usually found in association up to 6 or 7 in number, 
all coiled up together and lying in the lymphatics of the 
trunk or extremities. 

The young filariae are ejected into the lymph surrounding 
the parent and are carried to the blood stream through the 
lymphatics and the thoracic duct; in the blood stream they 
exhibit a curious periodicity. At about 8 or 9 p.m. these 
small embryos (micro-filarise nocturna) begin to appear in 
the peripheral blood increasing in numbers up to midnight and 
gradually decreasing thereafter until 6 or 7 in the morning. 
During the day they retire to the lungs and the larger blood 
vessels ; thus they are found in the blood only at night time. 

The following mosquitoes have been found to act as hosts :— 
Culex — 

C. pipiens. 

C. ciliaris. 

C. fatigans. 

Anopheles — 

P. costalis. 

Nysso-myzomyia rossi. 

Mvzorhynchus sinensis. 

Probably the true carriers of filaria) belong to the genus 
Mansonia. 
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layout an hour after the mosquito ha- gorged the infected 
blood, the blood becomes viscid. The parasites then bore 
through the Avail of the mosquito’s stomach and reach the 
muscles in 12 to 18 hours. They then work their way through 
the muscular tissues till they reach the neighbourhood of the 
mosquito’s salivary glands and pass into the neck, when one 
or more can readily enter the substance of the labium. When 
this mosquito next feeds on man, the filarirn. gain a fresh 
human host, and ultimately find their way to the lymphatic 
trunks where the union of the sexes may occur, and the swarm 
of embryos is eventually poured into circulation thus com¬ 
pleting the endogenous and exogenous cycles. 

The pathological results of parental filaria in lympha¬ 
tics, &e. ? are ;— 

1. Lymphangitis. 

2. Varicose glands. 

3. Lymphatic varices. 

4. Chyluria. 

5. Elephantiasis. 

6. ( hylous Ascites and Chylous Diarrhoea. 

Elephantiasis* is by far the most frequent manifestation 

of filarial invasion and exceedingly common in some of the 
endemic districts. 

The lower extremities are most commonly affected (95 
per cent.). The scrotum, arms and mammae are more rarely 
attacked. 


Prophylaxis of Filarial Disease. 


1. Anti-Mosquito . — Unprotected wells, tanks, campaigns 
or stagnant pools should not be permitted in the neighbour¬ 
hood of dwelling-houses. All the vessels used for storing 
water should be emptied at least once a week. 

2. Isolation of the infected.—The subject of Filariasis 
should be regarded as dangerous to himself and to the com¬ 
munity and compelled to sleep under a mosquito net. 
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3. Use of mosquito net for all in the endemic area . 

Leishmaniasis. 

Leishmaniasis .—Under this term three diseases are in* 
eluded, viz., Kala-azar, Oriental Sore, and Espundia. All these 
are associated with the same organism, Leishmania. It is an 
infective disease characterized by irregular fever, enlargement 
of the spleen and liver, emaciation, anemia, hyper-pigmenta¬ 
tion of the skin and a high moi tality. In the organs is present 
the organism “ Leishmania donovani ” It is particularly 
abundant in the spleen, in the liver, and in the bone marrow. 

Mode of transmission .—This lias not been definitely as¬ 
certained but there is evidence that the dog is the principal 
reservoir of the disease. It is said that the dog fleas, Pulex 
serrticeps and ctemCephalus cams are the transmitters in the 
endemic areas in and around the Mediterranean. The 
exact way in. which the flea transmits the virus is not known. 

Patton claims the bug as the transmitter of Indian 
Kala-azar. It is evident that the disease is transmitted by 
a living agent. This affords an explanation of the tendency 
of the disease to cling to particular localities and houses. A 
house appears to retain infection for many months, the 
natives of the village believe that it could not be re-occupied 
with safety under one year. On account of its deadliness, 
especially in smaller villages, Kala-azar as it swept onwards 
became a terror to the natives in India. 

Prophylaxis .--Oases should be isolated and the houses and 
fomites should be disinfected or burnt. Infected dogs and 
cats should be destroyed. 

Oriental Sore. 

This disease is eminently benign. It is known that one 
attack of Oriental Sore confers immunity against further 
attacks of the same disease. It affects dogs and other 
animals. The sore is inoculable. 

Probably there are two methods of infection :—(1) direct, 
the leishman body being directly inoculated without under* 
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g sexual or other development change ; (2) indirect, in 
which flv, bug, or other insect is the infecting agent. 

Cewr r rotundatas , the bug is the transmitter of the disease 
in India. 


Cerebro-Spina! Fever. 

Epidemic Cerebro-Spinal Fever is an acute infectious 
disease associated with the Diplococcus intra cellularis of 
Weichselbaum. 

It is characterised by an initial naso-pharyngeal catarrh 
which may not progress further, but if it does so, a generalised 
septicaemia results, followed by localisation in various parts 
of the body with consequent inflammation of these parts ; 
the commonest sites being the meninges, brain, and spinal 
cord, giving rise to Meningitis, with varying degrees of 
Eucephalo-myelitis. The other parts of the body most 
affected are the lungs, joints, pericardium and glands, whilst 
ulcerative endocarditis may also occur. 

(N. H. Fairley and C. A. Stewart. No 9, Service Publication, Common 
wealth of Australia.) 

Etiology. 

Age . — The disease is one of childhood and young adult 
life ; but although the incidence tends to decrease slightly 
with age, no age is exempt. 

Sex . — The male cases out-number the female. 

Occupation . — The disease has always been recognised as 
being more or less peculiar to military camps and barracks. 

Seasonal . — The disease is seasonal. 

Previous health has apparently no bearing whatever on the 
incidence of the disease ; many sufferers have been in per¬ 
fectly sound health prior to the attack. 

Mode of dissemination . — By many observers it is now 
considered to be a definitely contagious disease. 

The diplococcus can be isolated from the throats (naso¬ 
pharynx) of Meningitis cases, especially if examined early in 
the disease. The majority harbour the germ in their throat 
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during the first week of the disease, and thereafter the coccus 
is progressively more difficult to demonstrate. But even 
fully admitting the contagiousness of the disease, the com¬ 
paratively small number of cases where a history of contact 
with a previous case exists, the relative rarity of multiple 
infection in the same house, and the irregular geographical 
isolation of certain cases during an epidemic, all combine to 
necessitate another theory, viz., the carrier theory. 

Memorandum on Cerebro-Sjriml Fever among Troops . 

Much has been done during the past few years both on 
the investigation into the causes and the prevention of the 
disease amongst troops. 

A memorandum on the subject was published by the War 
Office, and special bacteriologists were appointed to investi¬ 
gate on behalf of the Medical Research Committee under 
Surgeon-Colonel Reece, M.D. 


Diagnosis. 


1. Clinical .— This disease is characterised by the following symptoms 
and signs :— Intense head-ache, pain and stiffness in the muscles, especially 
of the neck, retraction of the head, fever, vomiting, delirium, and subse¬ 
quently ooraa. A positive kernig, strabismus, and photophobia are com¬ 
mon early manifestations. A purpuric eruption occurs in some eases. It 
should be remembered that the disease is protean in character, that ano¬ 
malous eases may occur iu which the usual initial symptoms are suppressed? 
for instance, a condition of sore throat may suddenly be succeeded by 
coma and death. 

2. Bacteriological .—The Diplococcus intraceliularis of Weichselbaum 
is fd be regarded as tlie causative micro-organism and as having primary 
residence in the nasopharynx. 

In men definitely attacked, this micro-organism is best isolated from the 
cerebro-spinal fluid which is found to be under increased tension, and 
frequently turbid from polymorphonuclear leucocytes, some of which 
contain the diplococcus, as can be ascertained by a study of stained Aims 
of the cenfrifugalised deposit. 

It is necessary, therefore, to examine tin cerebro-spinal fluid in all 
cases of Meningitis in order to establish the diagnosis. 

Procedure to be adopted on the occurrence of a case of 


Cerebro-Sfinal Fever. 


1. Pretention .—The patient should be effectively isolated and whenever 
possible removed to an Isolation Hospital. Disinfection of the patient's 
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urine, clothing, bidding, feeding utensils and quarters should be carried 
out in accordance with regulations. Contacts are to be segregated and 
afforded ample space in freely ventilated quarters. During this isolation 
these men, if physically fit, can be drilled in the open air. Pending the 
result of the bacteriological examination of their nasopharynx, these men 
should be treated with antiseptic sprays and gargles twice a day under 
medical supervision.* Those in whom the results are negative may he 
allowed to return to duty, provided the throat is normal. Tho men who 
are reported to be carriers should be transferred to other quarters and 
isolated until two successive swabs taken from the nasopharynx at in¬ 
tervals of several days are returned as negative. 

Special attention should be directed to cases of sore throat, head-ache, 
&e., suggesting influenza. Barrack rooms, mess rooms, canteens, billets, 
&e., occupied by the unit concerned should be examined to rectify any 
over-crowding and to secure ample ventilation. It is most important 
that cleanliness of the soldier’s personal apparel, of his bedding and of 
tho floors of hutments, <Jfcc\, should be secured. 

Make arrangements for the isolation and treatment of the case and of 
all contacts pending tho arrival of the Bacteriologist. 

The Bacteriologist in charge of the laboratory concerned will, on 
the receipt of tho telegram, proceed to tho case to investigate 
and advise on the diagnosis. He will take such material as he 
may consider necessary to confirm diagnosis from patient and 
contacts. 


He will make bacteriological investigation of such material, ami 
on tip? result, advise the Medical Officer in charge of the unit 
as to the disposal of the contacts. Clinically lie should be in 
early and sustained touch with the cases throughout the conn 
of their illness. Medical Officers trill therefore give him every 
assistance for this purpose and for bacteriological observations. 

In order to avoid any misunderstanding on this point, it is important 
that the Bacteriologist is concerned not only with the diagnosis 
of the disease as it occurs in the patient, and with the question 
of infectivity of contacts, but should also be afforded opportn- 
nity to study the progress of the case and to obtain material 
from the patient for investigation. The Medical Officers in 
charge of the patient and the unit from which the patient has 
come are respectively resjxmsible for all details of treatment, 
isolation, and disinfection. 


♦Potassium permanganate 1: 1000 in a solution of 1*5 per cent, sodium 
sulphate is a suitable gargle, and for a spray the following: iodine gre. 4, 
menthol grs. 8, jwirolein to I ounce. Nasal sprays should be indented 
for by telegrams from the War Office and a covering indent submitted 
through the usual channels. 
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2. Investigation of cases,- —One Medical Officer should be responsible 
io each station for record-keeping and investigation of cases and contacts. 

3 * Tbe Medical Officer in charge will telegraph the name, rank, age, 
regimental number and station, and the address, if in billets, to Surgeon- 
Colonel Reece, No, 310 Room, War Office, as soon as a positive diagnosis 
is intimated to him by the Bacteriologist, and forward Form C.-8.P. I to 
Headquarters of the Command, and a copy to the local Medical Officer of 
Health. 

4. Co-operation between Military and Civil Authorities ,—Should the case 
occur where the patient is a soldier living in billets, the Medical Officer 
in charge of troops should, in addition to notifying the case to the Medical 
Officer of Health of the district, confer with him in regard to the civilian 
contacts in the house. If the civil sanitary authority has no means avail¬ 
able for the immediate examination of swabs taken from these civilian 
contacts, the swabs should b? examined in the military laboratory. 

Treatment. 

Anti-meningococcal serum * should be injected infcra-spinally after 
removal of an equal amount of oerebro-spinal fluid. The serum should be 
warm ‘d to the body temperature, at least 20 e. e. injected and the foot 
of tlie bed should be raised after the injection. The dose should be re¬ 
peated daily if necessary. Intercurrent conditions will be treated as 
they arise, special care being taken of the eyes. 

Note with regard to the Bacteriological Identification 
of the Meningococcus. 


In cases of Cerebro-Spinal Fever, it is desirable to investigate not only 
i he cere bro-spinal fluid, but also the nasopharyngeal secretion in order 
to ascertain if the same strain of meningococcus is present in the naso¬ 
pharynx as occurs in the cere bro-spinal fluid. If possible, this procedure 
should be repeated during progress of the case. 

A most important point on the technique of the inoculation of the medium 
is that it should be done at once directly from the patient on to the medium 
into the Petri dishes or “ plates.*' 

I. Secretion from the nasopharynx ,—The stages of the investigation 
are as follows :— 

(l) Examination of separate colonies on the cultures .—Colonies of 
the meningococcus appear at 37° C. in 24 hours. They are larger 
than colonies of accompanying pneumococci and streptococci. 
They are clear, smooth and transparent, have a firm outline 
and are very characteristic. A portion of one of these colonies 
taken up on a platinum needle is found to emulsify readily in 
a drop of water on a glass slide. 


*Anti-m?ningocoecio serum can be obtained direct from Lieut.-Colo ne 
Harvey,R.A.M.O. College, Millbnnk, London, S.W. If required, this should 
be telegraphed for. 
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2-122/ ('j) Oram’s stain. —A film made from one of these colonies show* 

Gram-negative diplococci. 

Contacts Whose nasopharyngeal secretion fails to develop such colonies 
■are fr> ■<d.—Contacts, on the other hand, whose nasopharyngeal secretion 
yield?? a Gram-negative coccus, of which the colonies are indistinguishable 
from those of the meningococcus, are to be kept segregated while the 
characters of this suspect coccus are further determined. 

(3) Differential characters of the meningococcus. —The following 
points have been found to be of value for the purpose of distin¬ 
guishing this micro-organism from other Gram-negative cocci:— 

(а) The majority of meningococci fail to grow on ordinary media 
at a temperature below 25° C. This statement does not 
hold in case of media containing haemoglobin or hsematin. 

(б) The meningococcus ferments glucose with the production 
of an acid reaction, but fails to change saccharose. 

(c) The meningococcus shows positive agglutination with homo- 
logons anti-meningoooccic serum, and has t he capacity of 
removing or absorbing the specific agglutinin from such 
scrum. 

Experience during the recent outbreak in England has shown that while 
tests (a) and (h) tend to exclude the majority of Gram-negative cocci with 
which confusion may arise when examining nasopharyngeal secretion, 
they do not exclude all. From present experience (c) appear** to be the 
mist valuable of available positive tests for identifying the meningococcus. 
It is necessary, however, to do a control test with normal serum and also 
with a suspension of homologous meningococci. The specific agglutinating 
serum used for testing suspect meningococci from the nasopharynx of 
contacts should be of proved activity not only against strains of menin¬ 
gococcus from the same outbreak,but also against strains from the cerebro¬ 
spinal fluid of recent cases of Cerebro-Spinal Fever in the district where 
this disease is manifesting itself. 

When Cerebro-Spinal Fever breaks out in a district, therefore, cultures 
of meningococci isolated from the cerebro-spinal fluid of canes should 
be forwarded at an early date to the Central Gerebro-Spinal Fever Labora¬ 
tory, R. A. M. College, Grosvenor Road, S.W., in order that agglutinating 
serum suitable for diagnosis of the strain may be supplied if in stock, or 
prepared if necessary. Meningococcus—like organisms that persist in 
the nasopharynx of contacts with these cases—can then be tested with 
uek serum, an i those that fail to qualify therewith as meningococci 
rejected. 

From numerous observations made, it seems highly pro¬ 
bable that the chief mode of transmission of the disease is 
during sneezing and coughing by droplet infection of the air 
.by mouth spray. 
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Incubation period . —-Nob definitely known as yet. It is 
probably between 1 —5 days. 

Route of invasion of the Meningococcus. 

The site of primary incidence is the naso-pharynx. From 
there the organisms may reach the pia-arachnoid by two 
paths 

(1) The tram nasal route . — By direct spread through 
lymphatics to the pia-arachnoid over the nasal 
sinuses. 

(2) Via the blood stream . — Producing a primary meningo¬ 
coccal septicaemia with secondary localisation on 
the meninges. 
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Sanitary Measures. 

Isolation and segregation of contacts and disinfection of 
the nasal passages. 

The precautionary measures adopted for Influenza may 
be enforced in this disease also. 

For Bombay Presidency (excluding the City of Bombay) the following 
temporary regulations have been notified by Government, No. 570 (Gene¬ 
ral Department) of 6th September W2\ • — 

Cerebro SfAttalFever Regulations. 

(1) Appointment of special officer io carry out all measures necessary 
to prevent the spread of this disease. 

(2) Notification of outbreak. 

(3) Intimation of eases. 

(.4) Segregation and disinfection :— 

(а) Isolating the patient ; 

(б) Disinfecting clothes, vehicles or other property exposed 

to infection. 

(5) Disinfection of buildings. 

(6) Requisition of buildings.— The District Magistrate may take 
possession of and occupy any vacant ground or building for the purpose 
of a camp, or hospital or dispensary. 

(7) Destitute patients may be removed to the nearest hospital. 

(8) Public m tings .- — If it appears to the District Magistrate that 
any public mooting, theatrical or cinema performance or any gathering 
of persons in any hall, theatre or public building is likely to spread the 
disease, he may after giving due notice to the conveners or management 
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of such building, gathering or performance prohibit the holding of the* 
same. He may also close schools. 


(9) Spitting in public places may be prohibited. 

(10) Public conveyances* waiting rooms, Me., include tramway and 
railway rolling stock and premises such as waiting rooms, offices, etc., used 
in connection therewith. 

(11) Injected travellers.— The person in charge of any conveyance 
that has been used to carry a ease of Cerebro-spinal Fever Shall be respon¬ 
sible for— 

(а) Removing the person so infected ; 

(б) Arranging for his accommodation and treatment at the neatest 

suitable place ; 

(c) Notifying the facts to the relatives of the patient and to the 
local civil authority ; 

(d) Properly disinfecting the conveyance used bj r the patient. 

(12) Examination of travellers. 

(13) Overcrowding of railway carriage.—Overcrowding should be 
avoided and sufficient windows should be kept open to ensure proper ven¬ 
tilation. 

(14) Co-operation of the Police. 

(15) Compliance with regulations. Every person to whom any order 
or requisition is directed under these regulations shall duly comply with 
the same. 

(16) Family .-^Whoever shall disobey shall be liable to bo prosecuted 
under Section 188 , Indian Penal Cotie. 

Leprosy. 

Definition .—Leprosy is a chronic infective granulomatous 
disease produced by a specific bacterium, and characterised 
bv lesions of the skin, nerves and viscera eventuating in 
local anaesthesia, ulceration and a great variety of trophic 
lesions. After a long course it is almost always fatal. It is a 
disease of tropical and sub-tropical countries. 

In British India, in 1891, there were said to be 105,000 
lepers in a population of 210,000,000: a ratio of about •> in 
10 , 000 . 

Leprosy is found in all varieties of climate and on all kinds 
of geological strata. Social conditions are an important 
factor in determining distribution : its endemic prevalence 
appearing to be bound up in some way with uncleanly habits, 
squalor and poverty. 
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Bacillus leprae have been found in the nasal mucus of 
lepers. The initial lesion of the disease is a specific ulcera¬ 
tion of the septum of the nos?3. The bacillus is also found in 
all leprous deposits and in the specific lesions of the liver, 
spleen, testes and lymphatic glands. 


Peeve ntton. 


With feu exceptions, the best authorities believe that 
Leprosy is propagated by contagion. A sure and the most 
effectual way of suppressing the disease is thorough isolation 
of existing lepers. Where possible, lepers should be segregated 
in isolated asylums which should be so conducted as to prove 
attractive. Lepers ought not to be allowed to beg in the 
■streets, to keep shops, or to handle food and clothes intended 
for sale, to wander about the country as pedlars or 
mendicants, to hire themselves out as servants or prostitutes, 
or to frequent fairs and public places. All lepers with ulcers 
should be more scrupulously isolated, their discharges, 
clothes and dressings being systematically destroyed or 
•disinfected. 

Among other measures may be mentioned :— 

Scrupulous and systematic attention to personal and do¬ 
mestic hygiene and cleanliness; frequent bathing and 
free use of soap ; frequent change of underclothings ; good 
food, fresh air, light work and the avoidance of fatigue and 
of exposure to bad weather. 

A Leper Act has already been passed by the Government 
•of Bombay under which powers have been given to the 
Police to segregate lepers in the Matunga Leper Asylum 
•of Bombay after they are examined and certified by the Police 
Surgeon. 

The present Leprosy Act was based on the findings of a 
-Commission (that sat in the year 1891) who were of opinion 
that Leprosy was not a contagious disease. Since then rapid 
.strides have been made in the knowledge of this disease, and 
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He conclusion arrived at by the International Conference, that 
met in Bergen in the year UP9, are vastly different from those 
made by the Commission of 1891. 

Some of the conclusions arrived at as the result of the 
deliberations at the Bergen Conference are as follows :— 

1. Leprosy is a disease which is contagious from person 
to person, whatever may be the met hod by which this 
contagion is effected. Every country, in whatever 
latitude it is situated, is within the range of possible 
infection by Leprosy, and may, therefore, usefully 
undertake measures to protect itself. 

2. In view of the success obtained in Germany, Ireland, 
Norway and Sweden, it is desirable that other 
countries with Leprosy should proceed to isolate 
their lepers. 


3. It is desirable that lepers should not be permitted to 
follow certain occupations which are particularly dan¬ 
gerous in respect to the contagion of Leprosy. In 
every country and in all cases the strict isolation of 
leprous beggars and vagrants is necessary. 

4. It is desirable that the healthy children of lepers 
should be separated from their leprous parents as 
soon as possible and that these children should 
remain under observation. 

5. An examination should be made from time to time 
of those who have lived with lepers by a competent 
physician. 

The British and Colonial delegates to the Conference had a 
meeting at which they drew up additional resolutions, which 
in their judgment embody, when read in conjunction with 
official resolutions of the Bergen Conference, the line of ad¬ 
ministrative policy which it is desirable to adopt for the 
prevention of Leprosy throughout the British Empire, so fa r 
as local circumstances permit. These resolutions are as 
follows:—- 



1 . 


2 . 

3. 


4. 


5. 

6 . 
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Leprosy is spread by direct and indirect contagion 
from persons suffering from the disease. The possi¬ 
bility that indirect contagion may he effected by 
fleas, bugs, lice, itch, parasite, etc., has to be borne 
in mind. Leprosy is most prevalent under conditions 
of personal and domestic uncleanliness and over¬ 
crowding, especially when there is close and protract¬ 
ed association between the leprous and non-leprous. 
Leprosy is not due to the eating of any particular 
food, such as fish. 

There is no evidence that Leprosy is hereditary; 
the occurrence of several cases in a single family 
is due to contagion. 

In Leprosy an interval of years may elapse between 
infection and the first recognized appearance of 
disease. It is a disease of long duration, though some 
of its symptoms may be quiescent for a considerable 
period and then recur. 

The danger of infection from leprous persons is 
greater when there is discharge from mucous 
membranes or from ulcerated surfaces. 

Compulsory notificatiou of every case of Leprosy 
should be enforced. 

The most important administrative measure is to 
separate the leprous from the non-leprous by seg¬ 
regation in settlements or asylums. 

In settlements home life may be permitted under 
regulations by the responsible authorities. 

The preceding recommendations, if carried out, will 
provide the most efficient means of mitigating the 
leper’s suffering and of assisting in his recovery, and 
at the same time will produce a reduction and 



ultimate extinction of the disease. 

The Bergeu Conference was attended by renowned special¬ 
ists from every part of the civilized world and the unanimous 
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delusions arrived at by tliem are sufficiently indicative of 
the lines on which the present Act should he amended. 
Treatment :— 

Ethylester of cliaulmoogra oil is found successful in cases 
of Leprosy. 


Anthrax or Splenic Fever. 


Anthrax or Splenic Fever is an infective disease due to 
the presence of a comparatively large haeill us, w Inch multi¬ 
plies rapidly in the blood of its host, and may be easily cul¬ 
tivated outside the body. The bacillus cannot deveolp 
unless it obtains a free supply of oxygen, and spores are 
never developed in the bacillus that grows in the blood. 
However, where the bacilli make their way from the lungs 
into the mouth, or from the bowels, and are discharged, 
spores may be readily formed. Thus, ah infected animal 
may infect whole herds or flocks and render the pasturage 
infective. A diseased animal, therefore, should be at once 
killed and either burnt, or buried 6 ft. or 7 ft. deep (a depth 
at which the temperature will be below 54 deg. Fah. and 
oxygen will not be obtainable). Ibmg from infected animals, 
or blood, may be disinfected with 5 per cent, of carbolic acid. 

Sheep and oxen, which readily take Anthrax from eating 
infected materials, are but slightly susceptible when the 
bacillus is introduced into the tissue through a wound ; but 
rabbits, guinea-pigs, mice, See., are rapidly susceptible when 
the disease is inoculated. 

In man, Anthrax commonly affects butchers and those 
who attend on animals, the infectious material obtaining 
access to the body through a wound — often a very slight 
one. A man has a scratch, probably on his face, or one of his 
hands or arms, and in killing or attending to an infected 
animal, inoculates himself. In from one to three days 
irritation is noticed at the point of inoculation. A day later 
there is a very small blister (containing clear serum) in the 
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centre of an inflamed area. Then the contents of the blister 
become brown, and other blisters form round it. Gradually, 
a browny-hladc eschar is formed, indicating the beginning 
of an area of mortification. Before the nature of Anthrax 
was understood, this used to be called a malignant pustule: 
if this be promptly and freely excised, and the wound well 
cauterised, the disease will be effectually cured. If this 
be not done, and the inflammation be allowed to proceed, 
a considerable area becomes affected, part of which mortifies, 
and probably, sooner or later, the bacilli find their way into 
the system , giving rise to general Anthrax, as indicated by 
symptoms one associates with “ blood poisoning/’ 

Wool-sorters' disease (so called because it especially attacks 
persons employed in processes of sorting various wools and 
hairs in worsted manufactories) is Anthrax derived from 
infected wool and hair. The disease was long known under 
this name at Bradford, though not recognised as Anthrax ; 
and about 1863, when Van mohair* was introduced as a 
textile fabric, the cases became more numerous. The disease 
occurred in two forms : that characterised by the malignant 
pustule already referred to, or by a minor pustule or boil, 
and that having no external lesion. 

“Internal Anthrax” so called, which among wool-sorters 
appears to be more common and more fatal than the ofcb er 
form of the disease, has ordinarily a rather longer incubation 
period. After, say, from two to twelve days, chilliness, 
profuse perspiration, flushing of the face, and shortness of 
breath, &c., indicate the onset, and these symptoms are 
somewhat suddenly followed by stormy toxic manifestations 
characterising the fully developed disease, high fever,delirium, 
cramps, purging, vomiting, &c., usually followed by the 
death of the patient in from two to five days. In cases not 
fatal at this time, improvement begins about the sixth day. 




♦The fleece of the goat inhabiting the Van district in Asia Minor. 
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after much improvement the patient may have a 
relapse, and succumb to secondary inflammatory processes, 
in which the lungs are specially apt to be involved. There 
are, however, cases of internal Anthrax in which the disease 
is very mild, the symptoms being headache, depression, 
nausea, restlessness, dimness of sight, constriction of the chest, 
and some cramps in the calves. Often, quite early in the 
disease, symptoms of various acute local congestions arise. 
The lungs are specially apt to be affected, and the physical 
signs of that condition with the occurrence of a copious frothy 
blood-stained expectoration are noted. Pleurisy, too, some¬ 
times comes on, an extraordinary amount of serum being 
rapidly effused into the pleurae. The spleen is usually 
enlarged. 

By what channels do the bacilli reach the system ? In 
t he case of butchers and attendants on cattle, infection 
appears to be usually through a wound but, no doubt, occa¬ 
sionally through the alimentary tract. Wool-sorters handling 
dirty fleece, wool, or hair, work in air polluted with dust 
and, if the animals from which the fleece comes have had 
Anthrax, specifically infected dust. This dust may inject 
through a wound or the alimentary tract, or it may be 
inhaled and reach the system through the respiratory tract. 

The chief remedial measures recommended for the relief 
of wool sorters are to the following effect : 


(1) Bales of noxious wool or hair should, before being 
opened, be steeped in water for ten or twelve hours, 
and in case the bales do not freely admit water, 
they should be opened so as to do so. 

(2) After this the wool or hair should be placed in a sud 

of hard water (about 120 deg. Fah.) and washed ; 
then passed through the rollers and sorted while 
still damp. 

(3) The sorting-rooms should be well ventilated, the 

floors swept daily, the walls and ceilings thoroughly 
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cleansed once a quarter, aucl the walls washed once 
a year with lime-wash mixed with carbolic acid. 

(4) No wool, hair or other material should be kept in 

a sorting-room so as to interfere with the proper 
ventilation thereof. 

(5) No meals should be taken in a sorting-room nor food 

kept there, and proper provision should be made for 
sorters to wash in or near the sorting-Toom. 

The duties of the Local Authority as regards Anthrax 
are to disseminate information about it; to see that all cases 
in cattle or sheep are duly reported and dealt with so as to 
prevent the spread of the disease ; to investigate all cases 
occurring in man, ami to see that all preventive measures 
are enforced as required. 

Men are infected during the process of skinning diseased 
animals. 


Anthrax Ordek of the Board op Agriculture. 

Dung and litter are to be burnt, or disinfected and buried. 

Carcasses must be buried in lime with the skin on, at a 
suitable place at which animals will not have access, and at 
a depth of not less than. 6 feet below the surface. Before a 
carcass is removed for burial, all the natural openings must 
be plugged with tow or other suitable material saturated 
with a disinfectant. 

Several cases of Anthrax have recently occurred in the 
United Kingdom due to infection contained in shaving 
brushes. The following method of disinfection is recom¬ 
mended by the Government of India :— 

“ Thoroughly wash the hair of the brush with soap and 
warm water to which a little washing soda has 
been added, rinse in warm water and then immerse 
overnight in a disinfecting solution consisting of 
either perchloride of mercury 1 in 1,000, or forma¬ 
lin 2 table-spoonfuls to half a pint of water. After 
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\A/ removal from the disinfecting solution, the brush 
should be washed and then allowed to dry before 
use. The disinfecting solution should initially 
be at a temperature slightly above the body heat 
and care should be taken not to allow the hairs 
of the brush to come in contact with the hand 
while under disinfection.” 


Erysipelas. 

Erysipelas is characterised by spreading inflammation 
of the skin (or raucous membrane) due to the presence of 
micro-organisms. After inception, no symptoms are mani¬ 
fested for three to live days. About the time the swelling 
and redness of the skin begin, there is fever and languor, 
often headache, shivering, and vomiting. The locality 
generally attacked is some part of the head (the first patch 
being on the lip, cheek, scalp, etc.) and there is often some 
sore throat. The fever is remittent in character, but present 
to some extent till the inflammation ceases to spread. 
Occasionally the inflammation is very slight but, not infre¬ 
quently, continues to spread for ten days. Where it is spread¬ 
ing, there is a raised red line, and in rear of this redness the 
swelling shades off to the part attacked earliest which has 
recovered. Thus while the disease is advancing in one part, 
it is receding in another. The inflammation at a particular 
part lasts about five days. Sometimes the disease re-appears 
during convalescence. 

Debilitated persons, puerperal patients, drmikards, and 
those suffering from wounds, are specially liable to attach^ 
and often suffer severely and fatally. In bad cases there 
may be Typhoid symptoms and death from exhaustion, or 
head symptoms and death from coma, etc. The scarf skin 
is shed at the parts attacked, and the particles of shed skin 
carry the infection, as they do in Scarlatina. The contents 
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of the blisters, which form and burst, must also be regarded 
as infectious. 

in very young children the disease may commence at the 
vulva, and in infants the navel may be the first part attacked. 
Such cases seem specially likely to prove fatal. 

Erysipelas is infectious from the beginning of the inflam¬ 
mation till desquamation is finished, and the parts affected 
are absolutely clean ; commonly this period is a little more 
than a fortnight. 

A person exposed to infection is safe after a week s 
quarantine. 

Cases of Erysipelas certainly require isolation, and are 
well suited for hospital treatment, where accommodation 
is available. The infected room, clothing, etc., should be 
promptly disinfected. Infectious particles may be retained 
in clothes and carried short distances. 

In Erysipelas, as in Scarlatina, special efforts may be 
needed for the protection of surgical and puerperal cases 
from risk of infection. 

Tetanus. 

Tetanus is a specific infective fever, the symptoms of which 
are not unlike those produced by the poison Strychnine. 

It may ensue from any wound in any part of the body, 
in any state of the wound, or without any apparent wound, 
occurring, however, more frequently when the wound is in a 
part exposed to earth or dirt. Fourteen years ago, it was 
found by experiment to be due to the introduction into the 
system of a micro-organism in soil taken from the streets or 
cultivated land. The spores of this organism, protected from 
air and light, may retain their vitality for a year or more. 

The Tetanus bacillus has not only been detected in earth, 
but in the dirt between the boards of room-floors, and in 
animal excrement, especially that of the horse. The bacilli 
have been found to a depth of two meters from the earth 
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surface, but not lower; they grow and multiply in manure, 
fields and in the stable. Sheep and oxen are often affected. 
As regards human beings, the disease is most common among 
agricultural labourers, gardeners, soldiers on cam- 
paign, bare-footed children, &c. The bacillus forms its 
poison exceedingly slowly, and the organism is ordinarily 
soon destroyed by the tissue cells. 

Tetanus appears never to be produced through the bacillus 
being swallowed, but probably always through its 
being received into a wound ; the so-called idiopathic attacks 
being probably cases in which the wound has been so slight 
as to escape notice. In the human subject, the period of 
incubation before there are even local spasms) is said 
to be from one to twenty-two days. The. bacilli remain 
localised entirely in the region of the wound, but the poison 
they generate is absorbed from the seat of inoculation and 
widely diffused. The shorter the incubation period, the 
more severe the disease. 

The spores may remain latent in the tissues till long after 
the wound is healed, and yet finally develop into bacilli 
which in turn make the toxins capable of producing the 
muscular spasms and tension characteristic of lock-jaw. 

If the first spasms are not, as frequently they are, in the 
neighbourhood of the wound, they are in the muscles of the. 
neck, jaw and face. If the symptoms go no further, the 
patient commonly recovers ; if the muscles of the back or 
side or abdomen become affected, a fatal issue may be look¬ 
ed for. 

There is not much the Sanitary Authority can do, except 
by diffusing a little useful information upon the subject. 
So little is known at present about Tetanus, that the common 
belief is that it is not infective, but the ordinary outcome 
of a severe wound between the thumb and forefinger. Indeed 
so ignorant are most people of the true nature of Tetanus, 
that it is usual for country folk to apply earth to a wound 
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and tie up the wound with the earth in contact, probably 
with the idea that earth will check the bleeding. 

Sanitary authorities should, by such means as are in 
their power, instruct the people that in respect of wounds, 
as in all other matters, infinite cleanliness is of the first 
importance. The wound should bo washed till free of all 
foreign substances, and soaked and dressed with an antiseptic 
solution. The patient should be kept quiet, protected from 
draughts and all external irritants. 

Antitoxin has been proposed as a remedy for Tetanus 
and it may be that in the near future some efficient way of 
protecting the system against the disease may be made 
accessible to all. 

Measles. 


Measles . The subject infected with Measles remains, to 
all appearances, quite well for ten days. Then come the 
introductory fever and catarrh. The eyelids and the lining 
of the nose and throat are inflamed. The eyes water, there 
is a copious discharge from the nostrils, and commonly a 
cough. There may be vomiting, as in Small-pox, but the 
back-pain so characteristic of Small-pox is absent. Usually, 
four days after these symptoms begin, the eruption appears. 

It at first consists of minute specks (‘Measles' is derived 
from a German word maser, a speck), which can be barely 
felt as raised above the rest of the skin surface, and these run 
together in patches, more or less crescentic in shape. The 
eruption commences on the face, neck and arms, and takes 
two or three days to come out. By the time it has reached 
the legs, it begins to decline on the face, getting browner as 
it fades. Wherever the eruption has been, the cuticle comes 
off like scurf. In Measles, as in Small-pox, a person exposed 
to infection should be quarantined for a clear fortnight, 
and if, at the expiration of that time, he manifests no symp¬ 
toms of illness, he may be considered safe. The patient may 
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be regarded as infectious from the appearance of the earliest 
symptom till three or four weeks after the appearance of the 
rash . If care has been taken to cleanse the patient, be is 
then safe. There seems to be little doubt that the patient 
is specially infectious during the primary or catarrhal 
stage. 

Rarely a patient suffers from a Measles eruption without 
any catarrhal symptoms, and sometimes patients exposed 
to infection manifest the febrile and catarrhal symptoms 
without there being any eruption. The first is a light form 
of Measles, the second often a severe form. The disease des¬ 
cribed us putrid Measles (marked by extreme debility, 
Diarrhoea and frequent gangrene) is extremely rare. Measles 
is not ordinarily inquired to be notified. It is not spread by 
milk or drinking water, nor is its incidence influenced by 
sewer gas, and no form of inoculation will protect a child. 
Owing to the special infectiousness of Measles for three or 
four days before the appearance of the eruption, and conse¬ 
quently before the malady is Tecognised, brothers and sisters 
and school-mates susceptible have probably been infected 
before the patient can be picked out and isolated. 

The infectiousness of Measles docs not appear to last 
for a long time, as does that of Scarlatina. However, little 
portions of infective matter discharged from the patient 
may lodge on the clothes of nurses, etc., and convey infec¬ 
tion to short distances. 

The Health Officer, in presence of an epidemic of Measks, 
may often find it expedient to use such powers as he pos¬ 
sesses for closing schools. Children from infected families are 
commonly kept from school as soon ns a case is re ported > 
Clothing, etc., known to be infected should be disinfected, 
and the rooms occupied by patients well cleaned. 

Measles is seldom a fatal disease in families comfortably 
off, but among the poor is very fatal, the main difference 
being that well-to-do people understand the importance 
of keeping the patient warm, and the poor do not. 
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Rubeola, or Rubella, better known as German Measles , or 
Epidemic Rose Bash, remains latent for about thirteen days, 
then there is a day or two of malaise or feverishness, and final¬ 
ly the rose rash, which more nearly resembles Scarlatina than 
Measles. A person exposed to infection should be quarantin¬ 
ed for sixteen or seventeen days, and if at the end of that 
time he is quite well, he may be regarded as safe. Rubeola 
resembles Measles in its exceptional infectiousness during the 
very earliest stage, and before the disease can be diagnosed. 
The patient ceases to be infectious after the rash has faded, 
and all branny skin is washed off, say, a fortnight after the 
rash began to appear. 

The infectiousness of Rubeola has probably even less last- 
ing power than that of Measles, but here also portions of 
infected matter may be carried on clothes to short distances. 
Children from infected families should certainly be kept 
from school. Infected clothing should be disinfected, and 
the rooms occupied by patients properly cleaned. 


Precautions against Measles. 


J. Measles is a very fatal disease amongst infants. 

2. It is very highly infectious especially in the early stage for several 
days before the rash appears. The early signs of the disease arc coughing, 
sneezing and redness of the eyes, with some degree of illness. When 
Measles has occurred in a school, coughing alone should be suspected. 

3. A child at school with such marks of illness should be at once sent 
home, and the teachers, particularly in the Infant Department, should be 
on the look-out for the first signs of illness if Measles has made its appear¬ 
ance in the school or neighbourhood. The occurrence in a school of any 
catarrhal illness in a child, if Measles has made its appearance in the school, 
should lie considered sufficient reason for sending the child home till the 
nature of the. illness has become plain. 

4. A child suffering from Measles should not be allowed to return to 
school until four weeks have passed after the appearance of the eruption. 

5. Any one attacked with. Measles should, if possible, be placed in a 
separate room upstairs, and the windows opened sufficiently to admit 
fresh air without allowing the room to get cold. The bed should be placed 
in that portion of the room in which there is least draught. 

0. In view of the high, percentage of mortality from the disease, parents 
are advised in ever instance to seek medical advice. 
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7. The children at home not attacked must not go to school or other 
place of meeting for three weeks after the appearance of the eruption in 
the first child and, if subsequent ca*< occur, not until three weeks after 
the appearance of th? eruption in the last chihl attacked. 

8. Where a case of Measles has occurred in a house, a careful out-look 
should be kept on the other children, so that, on the first appearance of 
the eruption of illness, they may be kept at home and properly treated. 

9. When a child at any house is suffering from Measles, no neighbour's 
child or neighbour accompanied by a child must be admitted, nor should 
the child ill with Measles be allowed to play with other children for a month 
after the appearance of the rash. 

10. Disinfect ion .— Before the child attacked returns to school, the fol¬ 
lowing measures should be earned out. -AH articles of clothing worn by 
the sick child and the bedding and hangings of the sick-room should bo 
washed and put out to air for some days. All washable articles of furni¬ 
ture in the room should lx 1 washed. The walls of the room should be lime- 
washed. The floor should be thoroughly scrubbed and disinfect* d. 1 he 
windows should be left open for several days and the window curUdns re¬ 
moved so as to admit as much light as possible. The skin of the child 
who has been ill should be thoroughly cleansed by several washings with 
soap and warm water. 


Whooping Cough 

The onset of Whooping Cough is in many cases so insidious 
that it is difficult to say for how long it is entirely latent. 
It is probable that the latency does not ordinarily exceed 
four or five days ; then follows the catarrhal stage, lasting 
from three days to a week (occasionally a fortnight), and 
finally the paroxysmal cough and whoop. The cough consists 
of a number of expiratory motions in rapid succession, follow¬ 
ed by a long inspiration, the air making a whooping noise as 
it passes through the partly closed rima glottidis, and this 
may be repeated two or three times during a paroxysm 
till mucus is forced up, or the child vomits. During the 
intermission, if the disease is uncomplicated, the patient 
(usually a child) appears quite well. The violence of the 
paroxysm appears to depend on the difficulty of getting up 
the expectoration. The frequency of the paroxysms varies 
much in different cases and at different times. The duration 
of the disease is from about three weeks to three months. 
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Relapses are not uncommon, and these may occur more than 
once. 

Whooping Cough may be complicated with Bronchitis 
or Emphysema, or trouble from determination of blood to 
the head, and not infrequently small ulcers appear under 
the tongue. 

As the disease is infectious from the beginning of the 
catarrah, when probably Whooping Cough is not suspected, 
till mucus ceases to be coughed up, it is not surprising that 
it spreads rapidly, and is the most fatal of all diseases of 
children under five years of age. 

A person exposed to infection and manifesting no symp¬ 
tom of catarrli for a clear week is probably safe. In some 
districts in Europe, Whooping Cough is required to be noti¬ 
fied. However, notification is not of much service in respect 
of a disease which is infectious for days before it can be 
recognised. 

Of course, children from infected houses should be kept 
from school ; and in the presence of a severe outbreak, it 
may be expedient to close the local schools. 

Precautions against Whooping Cough. 

1. Whooping Cough is a fatal disease amongst infanta. 

2. It is highl} infectious and, when fully developed, is characterised 
by the well known crowing sound. At the common cement; of the disease, 
there may be nothing to indicate that it is coming on, except some degree 
of feverish cold taken along with the fact that it has been preceded by 
Whooping Cough in other children. Sometimes frequency of cough 
announces its approach. 

3. A child at school, in whom there is reason to believe that Whooping 
Cough is shewing itself, or who has the disease well-marked, should bo at 
once sent home, and the teachers should be on the outlook for fresh cases. 
Any illness in the Infant Department following on the occurrence of 
Whooping Cough should be viewed with suspicion and the child sent home. 

4. In looking for the occurrence of Whooping Cough among children 
under their charge, teachers shoud particularly observe that the disease 
may be ushered in by no observable symptoms, except perhaps coughing, 
and that any appearance of illness should be considered sufficient ground 
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(or sending a child home for a few days one® the disease has made its aj>- 
pearanc© in the school. 

5. A child attacked with Whooping Cough should, if possible, bo isolated 
in a room upstairs, and the window opened sufficiently to admit fresh air 
without allowing the room to get cold. 

6. The other children in the house should not go to school or other 
place of meeting, such as places of public worship or amusements, until 
three weeks have ©lapsed since the commencement of whooping. 

7. When one child in a household has been attacked with Whooping 
Cough, the others should bo watched, and any appearance of illness, es¬ 
pecially with coughing, aliould be regarded as probably indicating 
Whooping Cough, and the child treated in the same manner as the one 
first attacked. 

8. Wien a child at any house is suffering from Whooping Cough, no 
child or neighbour accompanied, by a child must be admitted into the 
house ; nor should the child with Whooping Cough be allowed to return to 
school or play with other children until the “ whoops *’ have ceased to be 
observed. 

9. The matter coughed or spat up by the sick child must be regarded 
as infectious, and should be received into pieces of rag which should be at 
once burnt. Discharges from the nostrils should be treatc d in the same 
manner. 

10. In all cases of Whooping Cough, medical advice shoud be obtained 
until the child is out of danger. 

11. Disinfection *.—Before the chilli attacked returns to school, the fol¬ 
lowing measures should be carried* \>ut*. All articles of clothing worn by 
the sick child and the bedding and hangings of the sick room should bo 
washed and put out to air for some days. All washable articles of furni¬ 
ture in the room should be washed. Tlic walls of the room should be lime 
washed. The floor should be thoroughly scrubbed. The windows should 
be left open for several days and the window curtains removed so as to 
admit as much light as possible. 

Diphtheria. 

Diphtheria, like Scarlatina, remains after its inception 
latent for two or three days. Like Scarlatina, also, it is 
a disease mainly affecting children at school-age (three to 
twelve years), and occasionally so mild that no serious disease 
is suspected, and the patient never conies under medical 
treatment. The initial case in an epidemic is thus often an 
unsuspected case. The first symptom attracting attention is 
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commonly a sore throat and, sometimes with this or before it, 
a patchy, red rash about the neck and chest. Next a false 
membrane forms, extends and thickens and in course of time 
is shed. However, the diphtheritic membrane need not be 
in the throat —it may be in the windpipe or nostrils, or the 
membrane is not peculiar to Diphtheria even when it is in 
the throat. The difference between Diphtheria and some- 
other diseases which resemble it (and which Bretonneau him¬ 
self would doubtless have called Diphtheria), according to the 
modern view, is that Diphtheria is the disease due to infection 
by the bacillus of Klebs and Loeffler. The bacillus starts 
the disease, and the fever and other symptoms following are 
mainly the result of absorption of the chemical poison pro¬ 
duced by the living bacillus. After the membrane has been 
shed, or before, an attack of Diphtheteric Paralysis is not 
infrequent. Indeed. Paralysis may follow in cases where 
Diphtheria was so mild as to be unrecognised. 

Diphtheria is infectious from the inception of the disease 
till the throat is quite healthy. In cases sent to hospital 
or carefully treated, this time will not ordinarily exceed 
five weeks. 


A person exposed to infection, who remains well after a 
week’s quarantine, may be considered safe. 

Diphtheria is not usually notified early, but prompt isola¬ 
tion will often prevent the spread. Isolation hospitals are 
particularly useful for cases of Diphtheria, as the disease 
often occurs in insanitary dwellings, from which it is of the 
first importance to remove the patient. 

The house where a case occurs should be examined for 
defects and, if discovered, these should be remedied. The 
disease seems to favour damp houses. The room, clothing, 
bedding, etc,, should be disinfected, and the children from 
infected houses should be kept from school. 


Schools may be closed with a view of checking the spread 
of Diphtheria, when nothing worse than what appears to be 
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sore-throat is prevalent among the scholars ; and children 
suffering from sore-throat, however mild, should he kept 
from school. The disgusting way in which slates are often 
cleaned, the transferring of sweets from mouth to mouth, and 
the use of drinking cups common to many, are some of the 
many means by which Diphtheria may be spread at schools; 

In investigating Diphtheria, it is often easy to tract the 
disease from case to case bv means of personal intercourse, 
whilst it is usually most difficult to offer a reasonable ex¬ 
planation of the first case. The initial case or cases 
may have come from a specifically infected cesspit, ditch, 
drain, etc., from the drinking water polluted thereby or 
otherwise, and even from cats, domestic fowls, or pigeons. 
As regards milk, it seems to be able to initiate the disease 
and may certainly spread it. When the bacillus is once 
introduced into milk, it readily multiplies even at ordinary 
temperatures. There is ground for believing that occasionally 
the cow, through being diseased, yields infective milk. 

Persons who have just had or are recovering from Scarla¬ 
tina or Measles, are specially liable to take Diphtheria, and 
so apparently are women who have been recently delivered. 

The infection of Diphtheria, like that of Scarlatina, 
can be retained in clothes, etc., for a long time—many 
months. 

The diphtheritic contagion is given off from the body in 
the secretions from the mouth, nose and throat, and dings 
to infected articles of clothing and bedding. 

Epidemjp prevalences of the disease commonly commence 
in September, reach their highest point during October and 
November, and then subside slowly during the following 
two months. 

The incubation period is under 4 days’ duration. An anti¬ 
toxic serum is largely used for conferring immunity upon 
animals and also for arresting the disease after it- has 
commenced in the human subject. 




Scarlatina after its inception commonly remains latent 
for two or three days, when the patient is feverish for a day 
or two and complains of headache, slight sore-throat and 
stiffness of the neck. These symptoms are followed by 
eruptions beginning in minute points, but these become 
so numerous as to produce a general redness of the surface. 
The eruption is brighter in colour and less elevated than 
in the case of Measles. The rash begins on the face and 
neck and spreads over the whole body, and may be expected 
to last three or four days before fading. Probably, about 
a week after the first symptom the peeling begins, and a 
very slow process this is, lasting many weeks. The skin 
is usually shed in fine scales from the head and body, and 
in flakes from the extremities. With the early symptoms, 
a white fur gathers on the tongue, and through this appear 
the red swelled papillae, then the white fur clears away, 
and the whole tongue looks exceptionally red and rough. 
The throat gets very Ted, and the tonsils swell and redden. 
Then a whitish exudation may appear, and ulceration or 
even sloughing. The degree of severity and danger differs 
much in different cases and in different epidemics. In so- 
called simple Scarlatina, the florid rash may be accompanied 
by little or no sore-throat; and in malignant Scarlatina, the 
rasli is usually late and imperfect or absent, while the throat 
symptoms or head symptoms are so severe as to cause death. 
Scarlatina is infectious from the earliest symptom till des¬ 
quamation is complete and the patient absolutely clean. 
This ordinarily takes not less than five or six weeks, and 
occasionally nine or ten. 

A person exposed to infection should be quarantined for 
a week, and if he then shows no signs of illness he may be 
considered safe. Though a case of Scarlatina is not usually 
notified till the rash has begun to appear, the disease is so 
slightly infectious at first, that prompt isolation will generally 
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ivent the spread of the disease. Isolation hospitals are 
probably of more use for isolating cases of Scarlatina than 
for any other disease. The room, clothing, bedding, etc., 
should then be promptly disinfected ; and children from 
infected houses should be kept from school till safe. 

In the presence of an epidemic, it may be well to take 
steps for closing the local schools ; but when a good hospital 
is provided, this will not be often needed. 

Return cases (cases re-appearing in households shortly 
after the return of a patient from hospital) are not always 
easy to account for, but they would be very rare if great 
care were always taken to keep patients in hospital till all 
peeling bad finished, and any discharge they might have 
from ears or nose had ceased. Infectious particles may be 
retained in clothes, etc., for months. 

That a person suffering from a wound or injury, or a w r oraan 
recently delivered, is specially liable to become infected 
with Scarlatina, is a well-established fact. It is reasonable, 
therefore^ that special efforts should be made for the pro¬ 
tection of surgical and puerperal cases from the risk of Scar¬ 
latina infection. 

In investigating an outbreak of Scarlatina, the frequency 
with which the disease has been spread, by milk must be borne 
in mind. The milkers, collectors, or distributors of the milk 
may have contaminated it, the vessel in which the milk is 
delivered may have been recently in an infected house, ; 
and there may be some ground for believing that occasionally 
.the cow has an allied disease and yields infective milk. 


Chicken-pox, 

Chicken-pox patients (like Small-pox patients), after hav¬ 
ing caught the disease, remain to all appearances quite well 
for eleven or twelve days—one or two days more or less— 
and there are slightly feverish and indisposed for two or three 
days. The premonitory fever and indisposition may be ab- 


Sanitation in India. 

i^/Bent. About the fourteenth day appears the eruption us 
commencing on the shoulders, neck and breast, and often 
spreading on the face. The eruption is one of transparent 
vesicles, like little blisters produced by boiling water* The 
blisters come out in crops, the earlier ones shrivelling while 
the new ones are forming. Blisters which do not shrivel 
quickly get slightly opaque. A person exposed to infection, 
remaining well for a fortnight, is ordinarily safe. The patient 
is infectious from the first symptoms till all the scabs are off. 
Chicken-pox is commonly a disease of children, but adults 
are not infrequently seen suffering therefrom. 

A district in which infectious diseases are compulsorily 
notifiable will do well to add Chicken-pox to the list of 
diseases required to be notified. If this be not done, sooner 
or later, some mild case of Small-pox may escape notice. 

The children of a family in which one is suffering from 
Chicken-pox should be kept from school, for the infectious 
particles ma v be conveyed in clothing. The patient's room 
should be cleaned, and his clothes, etc., disinfected. 

An attack of Chicken-pox is occasionally very severe. 
It, is not prevented or modified in any way by vaccination. 

Influenza. 

Influenza is latent ordinarily for three or four days, a 
day more or less being not uncommon. Occasionally, the 
latency appears to be less than twenty-four hours. 
The onset of the attack is marked by pain coining on sud¬ 
denly in the head and back, and this is followed by the usual 
symptoms of a bad cold. There is some fever, a furred ton¬ 
gue, foul breath and great prostration. After four or five 
davs the fever subsides, and the patient is left weak and 
depressed, and liable to fits of chilliness followed by sweats. 
Not rarely there is some delirium, even at an early stage. 

Influenza does not always correspond to this description, 
as cases occur where the disease is much more severe in 
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lungs, oases in which drowsiness is a prominent symptom 
from the first, in which there is no fever, cases in which the 
disease closely resembles Typhoid Fever, etc., etc. The 
intemperate and the overworked and the harassed seem 
specially liable to attack, and likely to have the disease 
severely. 

The influenza patient and what is discharged from his 
body are infectious from the onset of the disease, till he is 
well enough to resume his occupation ; this will ordinarily 
be in about ten days, but it may be three or four weeks. 

A person exposed to infection and manifesting no symp¬ 
tom for six days is probably safe. 

It goes without saying that, after the recovery of the 
patient, infected rooms and clothing should be disinfected. 

The following memorandum from the Government of 
India has been issued by the Government of Bombay 
(General Department) under order no, 4681 of 5th June 


1919: 


During 1918 a peculiar arid exceptionally widespread 
epidemic of Influenza appeared, which affected the inhabit¬ 
ants of practically every continent. This epidemic not only 
caused, directly or indirectly, a very large number of deaths 
which in India alone were computed to exceed five million, 
but left behind it a legacy of minor ailments with consequent 
national debility. The economic effect through the dis¬ 
organization of trade cannot be estimated, but must have 
been very great. 

Although previously severe and worldwide epidemics have 
been known to occur, in none were the spread and mortality 
so alarming as in the epidemic of 1918. So far as it affected 
India, the epidemic of the summer months assumed a mild 
form of the disease. After an apparent departure, it re¬ 
appeared in a virulent and very fatal form during the autumu 
months and then seemingly disappeared at the end of the 
year. In fact this was not so, as small localized epidemics 
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have occurred and sporadic cases have continued throughout 
the present year. As the experience of epidemics in England 
and elsewhere has been that recrudescences at intervals are 
liable to occur, it is highly desirable to be prepared for 
such an event ; n India. 

With this object in view, this memorandum has been pre¬ 
pared, which sets forth opinions founded upon the valuable 
observations made during the 1918 pandemic and contained 
in tlie world’s medical literature, and which furnishes 
in the abstract a list of the preventive measures that pro¬ 
mise to give the best results in India. It is not possible to 
say that even with the adoption of the suggested measures 
it will be possible to prevent the disease becoming epidemic 
but it can safely be asserted that the observance of these 
rules will diminish the incidence of the infection. 


The organism responsible for the epidemic of Influenza 
has not been definitely identified. The weight 4 of evidence 
still points, however, to the bacillus, called the bacillus of 
Pfeiffer being the cause : at all events it is intimately asso¬ 
ciated with the disease. Judging from clinical and epide¬ 
miological standpoints, the disease which appeared in Indie 
was identical with the last great pandemic of Influenza 
which occurred in 1890-91. In the absence*, however, of 
definite proof of the causal organism, the statement is a 
surmise although a probable one. 

Influenza is a disease which exhibits an intense infectivity 
and an incubation period which is relatively very short, 
%.e from 6 to 48 hours. It is commonly believed that the 
disease is spread by the infected secretions of the throat and 
nose of infected persons finding lodgment in the nose and 
throat of uninfected people. The commonest means by 
which this occurs is by coughing and sneezing, especially 
in confined spaces. Methods of prevention, then, will con¬ 
sist of preventing communication of infection by these 
channels. 
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measures in ay be considered from two standpoints. 

jcedure recommended for Military, Municipal and other 
Administrative Bodice, 


It is realized that no legislative measures can be adopted 
in most communities and moreover since the limitation of 
an epidemic of this nature depends more upon individual 
than upon legal enactments, the following general recoin- 
inendations are made. 

A. Education of the public with regard to tsuch facts as the 
following :~— 

(1) The golden rule is to keep fit and avoid infection as 

much as possible. 

(2) The way to keep fit is to cultivate healthy and 

regular habits, take regular exercise, to eat good 
food, and to avoid fatigue, chill and alcoholism. 
Healthy living does not of itself ensure against 
attack, but it makes the patient better able 
to withstand the complications which may 
kill. 

(3) The earliest symptoms of Influenza are usually 

those of a severe feverish cold S' it is most infecti¬ 
ous in the earliest stages *, it is spread by discharge# 
from the mouth and nose ; it kills mainly by its 
complications and every person suffering from 
the disease, no matter of how mild a form, is a 
danger to others. For these reasons coughing, 
sneezing, spitting and hawking in public places 
are dangerous. 

(4) It is not always possible to avoid infection, but 

v the risks can be lessened by— 

(a) healthy living; 

(b) working and sleeping in well-ventilated rooms ; 
(e) avoiding crowded gatherings and close ill-ven* 

tilated buildings, or carriages ; 
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(d) wearing warm clothing ; 

(e) irrigating the nose with saline solution 

(see later) ; 

(j) wearing in certain instances a mask of pre¬ 
scribed pattern (see later); 

Do not lay too much emphasis upon drugs in the 
hope of preventing infection. 

Those attacked should— 

(a) go to hospital or go home, go to bed and keep 

warm ; 

(b) call in a doctor, where possible ; 

(c) occupy, if possible, a separate bedroom or a bed 

that is screened off from the rest of the room; 

(d) when coughing or sneezing hold a handkerchief 

in front of the mouth, the handkerchief 
should be boiled or sterilized in antiseptics, 
or burnt, if of paper. Similar attention 
should be paid to linen, &c., soiled by dis¬ 
charges, by persons suffering from common 
cold or catarrh, as it is undoubted that in 
apparently healthy communities the in¬ 
fective agents of Influenza are frequently 
present in such persons ; 

ie ) do not return to work, through a sense of duty, 
until convalescence is well established, and 
during convalescence be extremely careful 
to avoid chill which may induce a relapse 
or complications ; 

(f) avoid meetings and places of entertainment for 

at least one week after the temperature has 
become normal. 



Such education we believe should be made compulsory 
in all schools and colleges ; the press might aid by giving 
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such measures as are, recommended for adop- 


B. The closing of meeting places , schools y colleges , cinema 
halls , dancing halls , skating rinks > churches , c£c.—Regarding 
these measures universal recommenclatippis cannot be made; 
The widespread depression in the minds of the general popu¬ 
lation during epidemic times must be remembered. Such 
depression may be a predisposing factor in the occurrence 
of the disease, and it is felt that if measures were passed such 
as closing all theatres and resorts of amusements, the effect 
on the public health might be worse than if nothing was 
done at all. 


Again, take the instance? of schools ; if children were taken 
from well ventilated schools, they might add to the congestion 
of already overcrowded houses. This matter must be left 
to individual localities to settle, bearing in mind that it is 
necessary to limit the number of unnecessary gatherings and 
that it is necessary to keep up the morale of the public. In 
this connection attention should be drawn to the danger 
associated with travelling in cars and carriages. It is 
believed that a fertile source of the spread of infection occurs 
in overcrowded railway carriages, tram cars, &c. The pre¬ 
vention of overcrowding should especially be insisted on 
at such times and scrupulous cleanliness of carriages and 
cars be enforced. It is believed that much mischief was 
done in the last epidemic by the exodus from cities of panic- 
stricken populations, and facilities for such exodus should be 
prohibited. 

C. The wearing of face masks. —Opinions are divided as 
to the efficacy of this measure : it largely depends upon 
their construction. The masks should be of very close 
woven muslin or gauze. Recent work in America would' 
seem to point to a gauze with a mesh 44 by 40 to the inch ; * 
three to six layers of fine muslin should form the mask and 
they should be applied so as to cover the nose and mouth. 
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completely. The gauze is cut 8 inches wide and 23 inches 
long. Details of the method of manufacture are given in a 
footnote.* 

The use of these masks should be made compulsory among 
nurses and attendants in hospitals which admit Influenza 
patients and might be adopted in houses where cases of 
Influenza are present and among volunteers and others who 
come in contact with the sick. The wearing of a face mask, 
whilst having a certain protective action, exerts an educative 
influence upon the patients. Though it would be more 
reasonable for the patient to wear a mask, this is impracti¬ 
cable in view of further impeding respiration which already 
may be difficult. 

As there is a small possibility that droplets of infective 
matter lodging in the eyes may give rise to the disease, the 
use of goggles by such attendants may also be recommended. 

Another suggested use of face masks is by barbers, dentists, 
&e., whose occupation brings them into close contact with 
a number of persons, and who if incubating the disease may 
otherwise infect their clients. 

D. Isolation .—It is feared that insistence upon isolation 
of Influenza cases in India is impossible. For one thing 
there is not sufficient hospital accommodation. Every case, 
however, of Influenzal Pneumonia should be rigorously 
isolated, as the germs present in post-influenzal Pneumonia 
are themselves infectious, altogether apart from the causative 
organisms of Influenza. Hospitals should attempt to separate 


* The gauze 44 by 40 mesh is cut 8 inches wide and 23 inches long. 
The sides and one end are turned down one quarter inch. It is folded 
twice, the unturned end first making a 7 inch square. The opposite 
diagonal comers are cut. off 1 inch and the raw edge is turned i n one- 
half inch. It is stitched firmly all around. A 1-inch dart 1} inches long 
is taken up at the middle of each side of the mask. A 14-inch tape is 
sewed on the opposite uncut comers. This mask has the advantage 
of covering the nose and mouth and in making the traction on the chin 
»nd not drawing on the nose and lips. 
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uncomplicated Influenzal cases from those suffering from 
secondary Pneumonia. 

E. Sprays and Gargles .—The use of disinfectant sprays 
and gargles is not recommended. Disinfectants are apt to 
remove the protective mucus of the throat and mouth ; 
to cause irritation of the mucus membranes or lining mem¬ 
branes of these cavities and so predispose to the lodgment 
of infective material. They can hardly be used strong 
enough to be protective without causing violent irritation. 

The use, however, of a solution of common salt one tea¬ 
spoonful to a pint or 20 ozs., might be productive of good 
results if used as a gargle or sniffed up the nose, as it will 
produce an excess of the normal secretions of the nose and 
throat and this leads to the washing out of micro-organisms. 

F. Disinfection —With regard to the disinfection of 
infected rooms, it seems fairly established that ordinary 
cleansing with water, airing and sunning effect as much 
good as the use of actual disinfectants.- In addition as 
already suggested, all handkerchiefs, sheets and clothings 
recently soiled (within 48 hours, as drying kills the infective 
agent) should be boiled or otherwise sterilized. 

The periodic disinfection on the above lines of public 
places, e.g.y railway waiting rooms, trams, rolling-stock, dak 
bungalows, serais, &c., which in epidemic times may be 
taken to be infected, is also strongly recommended. 

6r. Quarantine .—A limited measure might be practised 
by local institutions such as resident colleges, schools, asy¬ 
lums and jails. A jail, for example, situated in an epidemic 
area might by rigid quarantine be reasonably certain of 
keeping out infection, or at least of delaying its appearance. 
There was evidence of the efficiency of this measure in certain 
jails in India during the last epidemic. 

//. Notification .—Notification of all cases of Influenza 
would be obviously impossible. A limited notification might, 
however, be adopted at ports ; some value being likely to 
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result from the notification of infected ships and the prompt 
removal to hospital of actual cases. 

Notification of Influenzal Pneumonia! is now compulsory 
in England and in Australia. This measure in India would 
only be possible amongst the military and civil population 
in large towns where the Municipal Act already permits of 
the notification of all forms of infectious disease. 

II. Prophylactic Vaccination. 

A mixed vaccine has been prepared and will be available 
in India in moderate quantities. Until its efficacy or its 
non-efficacy is established, we can offer no authoritative 
statement as to the advisability of general prophylactic 
inoculation. 

HI. Measures for Organised Relief. 

(a) Local authorities should have ready lists of their 
requirements for doctors, nurses, the additional hospital 
stall required such as sweepers, bhistis, &c., mask makers* 
motor cars, ambulance drivers and volunteers of all kinds 
necessary for the actual treatment of the sick ; and have 
noted, as far as possible, the actual persons who could prove 
useful in various accessory capacities. A canvass of private 
cars, which people are willing to lend as ambulances, might 
advantageously be made. Further, the names of volunteers 
for district visiting and localization of cases should be noted. 

In this connexion too, it would bo well for municipalities 
and other local authorities to entrust the actual arrangements 
prior to an epidemic and preparatory for it, to some already 
organised body such as the St. John’s Ambulance Brigade 
Nursing Association, as in addition to the above, hospital 
requisites must be obtained, e.g., beds, mattresses, &c. Lists 
of what are available should be made ready. 

(b) Kesources of men and material should be centralized 
under one central authority. 
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(c) The work of district visitors in a house-to-house 
canvass, referred to under paragraph (a) above, should be 
co-ordinated. Valuable information would thus accrue 
as to the actual extent of the disease. These visitors should 
also be instructed as to the *ype of case and home which 
would justify home treatment being adopted, and when 
hospital treatment is necessary. 

A central clearing house or a bed dispensary might be 
instituted in large towns and severe cases be transferred from 
these to the hospitals. Hospitals should be warned to admit 
only severe cases as their resources will be taxed to the 

uttermost. 

(d) It is needless to say that all other public health organi¬ 
zations, such as vaccination and plague organization staff, 
&c., should be utilized for the various measures of Influenza 
epidemic control. 

General Department. 


Bombay Castle, 1th May 1920. 

No. 5261. In exercise of the powers under section 2 of the Epidemic 
Diseases Act , 1897 (III of 1897), conferred by the Notiflcation of the Govern- 
ment of India in the Department of Education (Sanitary) No. 566, dated 
10th September 1919, the Governor in Council is pleased to prescribe in 
the Bombay Presidency excluding the City of Bombay, the following tem¬ 
porary regulations to prevent the outbreak or spread of Influenza and Acute 
Pneumonia , namely . 

1 . Appointment of special officer.—In every looal area which is threat¬ 
ened with an outbreak of Influenza or Acute Pneumonia the District Magist¬ 
rate, subject to the general instructions of the Commissioner, may appoint 
cither by name or by virtue of his office a special officer or officers to carry 
out all measures necessary to prevent the spread of these diseases. 

2. Notification of outbreak.- (q) The District Magistrate shall 
cause to be published in every town oi village jn any area infected or 
threatened with Influenza or with Acute Pneumonia or with a disease 
suspected to be Influenza, a list of infected towns and villages in that area 
with the names of the special officers concerned ; any area in the towns 
arid villages of which such a list has been published shall be deemed to be 
an infected area. 

(b) When any outbreak of Influenza or Acute Pneumonia or a disease 
suspected to be either occurs in his district, the District Magistrate shall 
forward to the District Magistrates of neighbouring districts a list of in- 
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footed towns and villages for publication when deemed necessary. When 
the outbreak occurs or threatens in a pilgrim centre, ho shall in addition 
send intimation to the District Magistrate of districts from which the 
pilgrims come. 

3. Intimation of cases.—(a) In any town or village in an infected 
area every person shall, on such occurrence coming to his knowledge, give 
immediate, information to the Municipal Secretary or to the Revenue Patel 
of (a) any human sickness or death, and (6) the arrival of any person from 
a place declared infected in any list published under regulation 2 (a). 

{b ) The Municipal Secretary or Revenue Patel shall, on receiving such 
information, send intimation thereof to the Mamlatdar or Mahalkari and 
to the Deputy Sanitary Commissioner of the district. 

(c) In the case of any human sickness or death occurring on a railway 
in an infected area or on the arrival by rail in such area of a person from 
any place declared infected in any List published under rule 2 (a) the chief 
local Railway Officer in such area shall give intimation as prescribed in 
clause {b) of this regulation. 

4. Segregation and disinfection. —The special officer may adopt such 
measures as he thinks necessary for— 

(а) isolating the patient, and 

(б) disinfecting clothes, vehicles or other property which have been 

exposed to infection. 

5. Publication of remedies.—The special officer shall arrange for tho 
publication, by beat of tom tom and by'periodical distribution of leaflets in 
the local vernacular, of measures of protection against the disease. 

0. Disinfection of buildings.—The special officer may require the 
occupier orowner of any building or enclosure, in which a case of Influenza 
or Acute Pneumonia or a case suspected to be either lias occurred, to carry 
out such measures as he considers necessary for the purpose of disinfecting 
or of improving the sanitary condition of such building or enclosure. Re 
is also empowered to enter any building or enclosure and to order its disin¬ 
fection, if he has reasonable cause to suspect that any portion of it has been 
recently occupied by a person suffering from either disease. 

7. Bazaars, markets, fail’s.*—The District Magistrate nriay order, in 
the case of an infected town or village, that the bazaar , market or fair be 
held outside the inhabited area and at sueh distance therefrom as he may 
prescribe. 

8. Requisition of buildings.—The District Magistrate may take 
possession of and occupy any vacant ground or building for the purpose of a 
camp or hospital or dispensary. Such rent or compensation as may be 
agreed upon shall be paid to the owner or occupier or other person entitled 
thereto. In default of agreement, the amount payable shall be decided 
by arbiters, one appointed by the District Magistrate, one by the claimant 
and a third by the two arbiters so appointed : a majority decision of the 
arbiters shall be final and binding on both parties. 
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S 4 ip* Destitute patients.- The special officer, when he 'earns that any 
person suffering from Influenza or Acute Pneumonia is left uncared for, 
shall arrange to take him to the nearest hospital. 

10. Public meetings.—If it appears to the District Magistrate that 
any public meeting , theatrical or cinema performance or any gathering of 
persons, in any hall , theatre or public building is likely to spread either 
disease, he may, after giving due notice to the conveners or management 
of such meeting, gathering or performance, prohibit the balding of the 
same for such time as he may consider necessary. He may also close 
schools. 

11. Spitting in public places.—The District Magistrate may prohibit 
spitting in the streets or any public place or building. 

12. Public conveyances, waiting rooms, etc.—In regulations 13, 14 and 
15 the term “ public conveyance ” shall be deemed to include tramway and 
railway rolling stock, and such of the provisions of these regulations as are 
applicable to public conveyances shall apply, as far as may be, to premises 
such as waiting rooms, offices, etc., used in connection therewith. 

13. Conveyance of infected persons prohibited. — No person owning or 
in charge of a public conveyance shall permit a person whom he has reason 
to believe to be suffering from Influenza or Acute Pneumonia to enter such 
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conveyance. 

14. Infected travellers. —If any person while using a public conveyance 
develops Influenza or Acute Pneumonia, the person in charge of such con¬ 
veyance shall be responsible for— 

(а) removing the person so infected : 

(б) arranging for his accommodation and treatment at the nearest 

place ; 

(e) notifying the facts to the relatives of the patient and to the local 
civil authority prescribed in regulation 3 (a) J and 

(d) properly disinfecting the conveyance used by the patient 
before it is again used. 

15. Examination of travellers.—The special officer shall have power 
at anv halting place or station to enter and exasnine any person using any 
jmblic railway conveyance ; but such examination shall not entail the 
detention of the conveyance for a longer time than fixed for its detention 
at such place or station. 

16. Overcrowding of railway carriages. —It shall be the duty of every 
railway servant to remove from a compartment the number of passengers 
in excess of the maximum fixed for such compartment by the railway 
administration and to insist on sufficient windows being kept open to 
ensure proper ventilation. 

17. Co-operation of the Police.—All Police Officers shall afford the 
special officer all necessary assistance in carrying out the provisions of 
these regulations. 

18. Compliance with regulations.—Every person to whom any order 
or requisition is directed under these regulations shall duly comply with 
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■^^ne same, ancl no person sluiU obstruct any one in the performance of any 
duty imposed by or under these regulations. 

19. Penalty. — Whoever shall disobey any of these regulations, or any 
order made thereunder, shall be liable to be prosecuted under section 188, 
Indian Penal Code. 

-JO. Short Title : Extent: Local modifications.-—The foregoing re¬ 
gulations shall be called the Bombay Influenza .Regulations and shall 
a PP*7 throughout the Bombay Presidency (excluding the City of Bombay) 
subject to the following modifications in the case of Cantonments and Bill 
Stations in charge of Superintendents :— 


In the case of Cantonments substitute “ General Officer Commanding ” 
for “ Commissioner ” and “Cantonment Authority” for 
** District Magistrate.” 

In the case of Hill Stations in charge of Superintendents, substitute 
“ Superintendents ” for “ District Magistrate.” 


Encephalitis Lethargica. 

It is now generally recognised as a well defined disease 
prevalent in various parts of the world and its continuance 
and general dissemination is an important fact in the epidemic 
history of the last year. 

It is not a new disease, but one which has lately been 
brought into prominence in consequence of a change in its 
biological characters. In the history of medicine, outbreaks 
of lethargic illness with palsies have occurred in the last cen¬ 
tury, which can be regarded as instances of Encephalitis 
Lethargica. 

Ordinary cases of the disease give little difficulty in diagno¬ 
sis. but the mild, the fulminating and the abortive cases 
present much difficulty in diagnosis. In children, recogni¬ 
tion of the disease is not easy and is proved to be confused 
with Tuberculous Meningitis. 


Mumps. 

Mumps is characterised by an inflammatory affection 
of the salivary glands, and of the parotid gland in parti¬ 
cular. In the other three diseases in this group, inflammation 
of the parotid is occasionally seen. 
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^^As to t.lie length of the incubation period in Mumps, the 
report of the Clinical Society Committee states that “ the 
interval between the exposure to the source of infection 
and the onset of parotitis in Mumps is most commonly about 
three weeks, a day more or a day or two less.” 

It is occasionally as long as twenty-five days and more 
rarely as short as fourteen days. There are ordinarily about 
three or four days of premonitory symptoms, though these 
amount to little more than general malaise, with some slight 
fever and are generally overlooked. 

In a typical case the glandular swelling probably reaches 
its height in about four days, and in three days later the 
temperature is again normal. The infectiousness in Mumps 
begins with the earliest symptom, and the patient is pro¬ 
bably more or less infectious till about three weeks after the 
commencement of the glandular swelling. 

Mumps, like Measles, is so very infectious that it has often 
been communicated to companions before the Sanitary 
Authority has had notice of the initial case. Being a disease 
of children and young persons, information of cases is, as 
* a rule, mainly derived from school attendance officers. The 
Sanitary Authority can do little except recommend and try 
to obtain such isolation for the patient as is practicable 
at his home. Children from infected houses should be 
kept from school, and after recovery of the patient, 
infected things should be disinfected. It is seldom necessary 
to close a school on account of the prevalence of 
Mumps. 


Puerperal Fever. 


Puerperal Fever is not now regarded as an acute specific 
fever occurring in lying-in women only, but a puerperal 
septic disease caused by infectious germs directly conveyed 
to the patient by defiled hands, instruments, spongas, etc., 
or otherwise. The organisms found are similar to those 
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found in Erysipelas and Wound Fever. Indeed, infective 
matters from an Erysipelas patient or a Scarlatina patient, 
while they may cause Erysipelas or Scarlatina, may also 
cause disease not distinguishable from ordinary Puerperal 
Fever. 

Generally, about three days after delivery is completed, 
the first symptom (chilliness or actual rigors) is noticed. 
The onset of the disease may occur a day after confinement 
or may be delayed for five days. If no symptom manifests 
itself during the first week, the patient has not been affected 
during delivery. The fever, at first rather high, usually con¬ 
tinues for about a fortnight, when there is a change for the 
better or worse. In very severe cases death may take place 
in a few days. 

The patient, and all that comes from her, must be held 
as highly infectious from the first. 

What can the Health Officer do in Puerperal Fever cases ? 
They are ordinarily notified to him, or should be, and he 
ought to take some steps to prevent the spread of the disease. 

Hospital isolation is not practicable, nor can much be 
done for the patient, for a case is rarely notified till the patient , 
is dying. The infected room and contents should be 
thoroughly disinfected. The midwife or nurse in attendance 
should also be urged to submit to disinfection, and to abstain 
hrom attendance on other cases for a short period. 


Epidemic Pneumonia. 

Epidemic Pneumonia is an undoubtedly infectious disease, 
though it has been clearly recognised as such only within 
recent years. After inception the disease is latent from about 
two to five days. The first symptoms are rigors or shiver¬ 
ing, pain in the side or over the stomach, and fever. Some¬ 
times the pain is quickly followed by Diarrhoea and vomiting. 
Commonly on the second day there is Pleuro-Pneumonia 
on one side or both sides, followed by delirium. Cases are 
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fatal in three or four days. The crisis may be, ex¬ 
pected in a week or ten days, hut this may he followed in 
a few days by a relapse. 

This disease is not primarily an affection of the lungs, but 
a fever of which Pleuro-Pneumonia is a symptom and the 
constitutional disturbance is usually out of all proportion 
to the local disease. 

Debilitated persons, intemperate persons, the aged, and 
all living among squalid surroundings appear to be specially 
liable to attack and to have the disease severely. 

Epidemic Pneumonia may be considered infectious from 
the onset of the disease till recovery from the lung disease and 
the patient ceases to expectorate, say three weeks, or more. 

A person exposed to infection is safe after a week’s quar¬ 
antine. 

Had this disease been more common, or had it been more 
frequently recognised, it is probable it would have been in¬ 
cluded in the diseases ordinarily required to be notified; 
but little was known of Epidemic Pneumonia till the 
Middlesborough epidemic was investigated and reported on, 
and this was only just before the Infectious Disease (Noti¬ 
fication) Act, 1889; was passed. 

If the disease were required to be notified in any district, 
early cases would probably be reported‘and might be re¬ 
moved to hospital with advantage. The infected room and 
clothing could then be disinfected, and any sanitary defects 
discovered on the premises could be remedied. 
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Wherever else the infection of Epidemic Pneumonia may 
be, it is certainly in the expectoration, and as portions of 
this, if allowed to dry, may be carried about as infectious 
dust, patients should cough or spit into a piece of rag or 
paper to be at once burned, or into a spitting cup or vessel 
containing a little water, which can be emptied from time 
to time into a drain leading to a sewer, and cleansed with 
scalding water. 
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Period of Isolation of the Infected in Various 



Infectious Diseases. 


Varicella (Chicken-pox ).—Until every scab has fallen off, 
particular attention being paid to the scalp. 

Diphtheria .—In no case for less than four weeks, and 
until convalescence is completed, and there is no longer 
any sore tliroat or any abnormal discharge from the throat, 
nose, ears or eyes, no cutaneous postulation and no albu¬ 
minuria, and at least two successive bacteriological examina¬ 
tions of the pharyngeal and nasal mucus foT the specific bacillus 
have been attended With negative results ; each examination 
having been made not less than twelve hours after the dis¬ 
continuance of local antiseptic applications. 

Rubeola (German Measles) and Epidemic Roseola—Fox 
not less than ten days from the date of the appearance of 
the rash. 

Morbilh (Measles ).—For not less than two weeks from the 
date of the appearance of the rash, convalescence being satis¬ 
factorily established. 

Mumps .—For not less than two weeks from the commence¬ 
ment, provided that one clear week has elapsed since the com¬ 
plete subsidence of all swelling. 

Scarlatina (Scarlet Fever ).—For not less than six weeks 
from the date of the appearance of the Tash until convales¬ 
cence is completed, and there is no sore throat, discharge 
from the ear or nose, suppurating or recently enlarged glands, 
or eczematous patches. 

Variola (Small-pox ).—Until every scalp has fallen off 
and the skin lesions have all healed. 

Pertussis (Whooping Cough ).—For not less than five weeks 
from the commencement of the whooping, and until the 
characteristic spasmodic cough and the whooping have 
ceased for at least two weeks. 
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e of Incubation and Quarantine Period in Days. 



Incub¬ 

Aver¬ 

Quaran¬ 


ation. 

age. 

tine. 

Varicella (Chicken-pox) 

.. 11-19 

14 

20 

Diphtheria 

.. 2-10 

5 

12 

Rubeola (German Measles) 

.. 9-18 

14 

20 

Epidemic Roseola 

.. 9-18 

14 

20 

Morbilli (Measles) 

.. 10-14 

10 

16 

Mumps 

.. 14-23 

21 

24 

Scarlatina (Scarlet Fever) 

.. 2-8 

4 

10 

Variola (Small-pox) 

.. 10-14 

12 

16 

Whooping Cough 

.. 7-19 

14 

21 


Flies 


The flies that enter houses and carry disease are generaly 
of two kinds : House-flies and Blow-flies or Blue-Bottles. 
Howard, working in the United States, accounted for no less 
than 77 varieties, of which 36 accomplished their larval 
evolution ill refuse and filth. Among those which are met 
with in houses, some possess a great numerical predomi¬ 
nance in inhabited surroundings. The following is a list, in 
order of their importance :— 

(1) The house-fly (Musca domestica ), by far th; most 
common and representing 97 per cent, of the flies in houses. 

(2) The lesser house-fly (Fannia canicuUxris ), which 
appears sooner than the preceding one, and is distinguished 
by its lesser dimensions. 

(3) The blue-bottle or blow-fly (Calliphora vomHorta ), 
which scents meat from afar and which is so troublesome to 
get rid of. 

(1) The green-bottle (Luciliar cucser), always in nupst of 
decomposing matter, where it thrives and propagates. 

(5) The striped fly, viviparous, which may be seen flying 
in the country and depositing completely formed grubs 
on putrescent matter. 


45 
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Structure of tee Fly. 

While it is unnecessary to enter into a detailed account 
of the anatomy of flies, a short account of certain features 
is desirable. 

The house-fly, the blue-bottle and the green-bottle have 
somewhat similar characters. All are inermous, i,e. } are 
deprived of biting organs, they have maxillary palps and a 
proboscis through which the fly sucks up the fluids on which 
it feeds. 

The extremity of the leg (tarsus or foot) is covered with 
minute microscopical hairs, and has a pair of membranous 
pads or pulvilli covered on their ventral surface with innu¬ 
merable closely set hairs forming a kind of cup. By some 
these cups are supposed to form a sort of vacuum, by means 
of which the insect is able to adhere to objects on which it 
alights. By others, it is supposed that the pads secrete a 
sticky substance by means of which the fly grips. Each 
log is like a minute paint brush, which is applied to the sur¬ 
face of whatever it rests upon. 

When this is water, the hairs do not appear to be wetted. 

The essential parts of the alimentary canal are a gullet, 
stomach, crop, intestine and rectum. The gullet is pro¬ 
longed to a minute opening between the flaps of the proboscis, 
half-way down which it is joined by the salivary duct. At 
the entrance to the stomach it is bifurcated, and one limb 
of the bifurcation is extended backwards to the bi-lobed 
crop. By a valvular apparatus at the entrance to the 
stomach, the insect can direct the liquid, driven by the pump 
in its trunk, into either the stomach or crop. The proboscis 
is a highly elastic muscular organ with universal movement* 
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cud are two flaps, or labella, which it can open out 
Tike the leaves of a book, and apply the medial surfaces to the 
material it feeds upon. From the .middle line or hinge, 
minute chitinous channels pass outwards to the margin. 
These tubular structures are strengthened at frequent inter¬ 
vals by chitinou3 rings like a trachea, but are not complete 
tubes, being open to the surface by a minute linear channe 
with lateral bays in it. At the base of the trunk, a number 
of muscle fibres are attached to the gullet, by the peristaltic 
contraction of which fluid is pumped up from the mouth 
and propelled into the stomach or crop. The structural 
arrangement of the flaps of the trunk acts as a filter. Graham 
Smith (1911) is of opinion that solid objects larger tnan 
0*006 m.m. seldom pass into the gullet. According to 
Nicoll (1911), the ova of such tape-worms as do not exceed 
0*035 m.m. in their smallest diameter may be swallowed. 
These must therefore get into the mouth direct. When 
feeding on a liquid, the fly applies the labella to the surface, 
and sucks the liquid through the “ strainer 95 first of all into 
the crop. When this is full, some goes into the stomach. 
In the case of solid material such as sugar, dried blood or 
sputum, the insect must first dissolve the material. This 
is done by pouring saliva upon it or more generally by regur¬ 
gitating some of the contents of the crop (Graham Smith, 
1910). 

Graham Smith (1910), by feeding experiments with co¬ 
loured syrup, found that the meal was first taken into the 
crop, and subsequently transferred to the stomach at 
leisure. The fly could, however, first fill its crop and then 
its stomach. In a quarter of an hour, the meal had passed 
on to the upper third of the intestine, and in a warm incu¬ 
bator at 37° C. reached the rectum within an hour. The 
flv seems to keep some of the fluid in its crop for days. 

A well-fed fly deposits faeces abundantly. Graham Smith 
1910) noticed flies to do this ten times in the first hour after 
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feeding. A curious habit of flies, to which, so far as we know, 
attention was first drawn by Graham Smith, is the regur¬ 
gitation of the contents of their crops. This has already 
been referred to as a means by which they are enabled to 
feed upon dry material soluble in water. They do this 
very frequently when walking over a clean glass, possibly 
with the idea of extracting nourishment from it. A fly, 
after a good meal, may often be seen blowing fluid bubbles 
from its trunk and sucking them in again. 


From the above account it is clear that there are a priori 
reasons for susj>eeting the fly of carrying bacterial infection. 
Bom in a dunghill, it spends its days flitting between the 
sugar basin, milk pan, and any faecal matter available. 
Its hairy, probably sticky, feet and the habit of regurgitating 
the contents of the crop and defalcating at frequent intervals 
suggest it to be an excellent inoculating agent for any bacte ria 
it may pick up in the satisfaction of its unsavoury tastes. 

That it does, indeed, operate in this way has been abund¬ 
antly demonstrated. Flies which have wandered over 
cultures of organisms, and afterwards been allowed to walk 
upon sterile agar plates, leave a rich crop of genvis as their 
footprints, which can be demonstrated by subsequent in¬ 
cubation. Castellani (1907) transferred Yaws to monkeys 
in an analogous way. 

The carriage of infection by the alimentary canal and its 
deposition by regurgitation or faeces lias also been shown over 
and over again—Grassi (1883), Maddox (1885), Alessi (1888), 
Oelli (1888), Sawtchenko (1892), Uffelmann (1892), Yersin 
(1894), Firth and Horrocks (1902), Manning (1902). Hayward 
(1904), Lord (1904), Chantemesso (1905), Buchanan (1907). 

These modes are probably mom important than the car¬ 
riage of bacteria upon the exterior. Many pathogenic 
bacteria would soon die from desiccation on the appendages 
of the insect and, at any rate, the number so conveyed is 
small compared to those contained in its crop and intestine. 
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^ within is certainly more lasting, for Graham Smith 
(1910), to whom we are indebted for the most thorough in¬ 
vestigation of this subject, isolated Typhoid and other bacilli 
from the intestinal contents of flies six days after feeding 
on material containing the organism under test. The faces 
ceased to afford growths after two days when Typhoid bacilli 
were the infecting organism used, but with a more robust 
organism, such as Anthrax, which can protect itself from 
the effects of <1 tying, the time was much longer. 

The table below, taken from Dr. Graham Smith’s report, 
summarizes the result of his experiments on the length of 
time after which various bacilli can be recovered from the 
outside and inside of flies fed on infected material. As the 
author is careful to point out, in these experiments gross 
infection was produced by feeding upon pure cultures, and 
they do not do more than indicate the duration of life of 
various pathogenic bacteria under favourable conditions. 


Table showing the longest period after which 

ORGANISMS WERE RECOVERED FROM FLIES FED ON 

cultures (Graham Smith.) 


Organism. 

Legs. 

Wings. 

Head. 

Crop. 

Out. 

Faeces. 

B. typhosus 

.. 

.. 

.. 

,. 

| C days. 

2 days. 

B. enteritldis 

7 days. 


7 dayB. 

8 day’s. 

1 7 days. 

.. 

B. tuberculosis (culture) .. 

.. 

.. 

.. 

3 daya. 

i 16 days. 

13 days. 

B. tuberculosis (sputum) .. 

.. 

.. 

.. 

.. 

7 days. 

5 days. 

Yetwt 

2i hrs. 

2k hrs. 

2} hrs. 

2 days. 

3 days. 

2 days. 

B. diphthertoe 

5 hrs. 

5 hr#. 

5 days. 

7 daya. 

5 daya. 

2 days. 

B. ant brads (no spores) •. 

2 days. 


4 days. 

6 days. 

3 days. 

2 days. 

B. Choleras 

30 hrs. 

5 lira. 

5 hrs. 

2 days. 

2 days. 

30 hrs. 

B. prodigiewus 

8 days. 

12 hrs. 

11 days. 

5 days. 

17 days. 

6 days. 

Anthrax spores 

20 days. 

20 days. 

20 days. 

13 days. 

20 days. 

13 day*. 


Cao (1906), Bacot (1911), Ledingham (1911) and Graham 
Smith (1911) have further shown that in the case of larv© 



















10 


Sanitation in India. 


fed on material infected with various organisms, B. pyo- 
cyaneus, B. typhosus, and B. anthracis respectively, the 
infection may be carried through the chrysalis stage and 
recovered from the contents of the intestine of the fly after 
its emergence. Fortunately, however, according to Leding- 
ham, B. typhosus leads a precarious existence in com¬ 
petition with the natural bacterial flora of the larvae and 
pupoe. 

There are numerous recorded instances, in which the patho¬ 
genic organisms of Cholera, Typhoid, Phthisis, Anthrax and 
Plague have been recovered from the interior or dejections 
of flies which have been captured in the immediate neigh¬ 
bourhood of cases of the disease or, in the last two cases, of 
carcasses of animals dead of the disease. Cholera vibrios 
were isolated from wild flies under these circumstances by 
Tizzoni and Cattani (1886), Simmons (1892), Tsuzuki (1904); 
Typhoid baeifli by Hamilton (1903), Ficker (1903), Faichnie 
(on seveit occasions) (1909) ; BertarelH (1910), and Cochrane 
(1912); Tubercle bacilli by Spillmann and Haushalter (1886), 
Hofmann (1888), Lord (1904), Hayward (1904), Cobb (1905) 
and Buchanan (1907) ; Anthrax by Cao, and Plague bacilli 
by Yersin (1894) and Hunter (1906). 

The spread of Ophthalmia in hot countries has, on good 
grounds, been attributed to the agency of flies in carrying 
the Koch-Weeks bacillus and the gonococcus from eye to 
eye—Budd (1862), Laveran (1880), Howe (1888), Axenfeld 
(1907). The seasonal and local prevalence of Ophthalmia 
corresponds with that of flies, and a visit to Egypt during 
the fly season is sufficient to convince one that this must 
happen.* 

Habits of the Fly. 

All these insects have the same habits and especially the 
same craving for decaying matter. The house-fly, which 

* The above account is extracted from a paper by C. T. Martin, m d., 
January 4, 1913. 



Ml NlST/fy 


Life History of the Fly. 


71 



particularly interests us, seeks the environment of man, 
lives in his surroundings, passes alternately from the interior 
to the exterior of habitations, always in search for food, 
sometimes flying to a distance of several hundred yards. 
It is precisely in man’s surroundings it finds most easily 
pathogenic material to transport; hence the danger arises. 
During its wanderings, the insect stops at all kinds of sub¬ 
stances which attract it, plundering successively filth, manure, 
house refuse, street sweepings, mud from streams, &c.; 
then it alights on our food on street stalls and in markets or 
in the interior of houses which it contaminates. It is easy 
to imagine what may result from this continual going and 
coming of these dirty insects. Fresh and moist defecations 
attract them much more than old and dry ones ; their avidity 
is even greater for the segments of flat worms which they 
may find there. The females are particularly attracted 
by putrefactive odours, which indicate to them the favour¬ 
able places for breeding. To lay their eggs, the flics seek 
organic substances in decomposition, so that the larvae will 
be assured of nourishment. The house-fly is very fond of 
dung-hills, especially horse ones, stables and badly kept 
yards, and does not ignore the privies, middens, refuse heaps, 
kitchen waste and, in a general way, everything that can 
putrefy. Its eggs have even been found in fermenting straw, 
old papers and rags, and even in accumulated dust in the 
cracks of wnndow frames. 


Life History of the Fly. 


The fly undergoes a complete metamorphosis, in which 
there are four well marked stages. These are— 

(1) the egg, commonly known as fly-blows, 

(2) the larval or maggot stage. 
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(3) the pupa or chrysalis stage, and 

(4) the nympha terminating in the imago or perfect fly. 

1st Stage .—The eggs are laid in small irregular clusters, 

or in large collective masses, consisting of many thousands 
of individual eggs. They are almost invariably deposit¬ 
ed on or in such substances as will provide food for the larvae 
or maggots. They are usually placed in narrow crevices 
near the surface, but occasionally also at a distance of from 
4 to 6 inches below the surface, the favoured spots in all 
cases being fermenting vegetable matter or the refuse lying 
immediately over such materials, or the refuse that is likely 
to ferment. They are often laid, however, on materials 
which do not ferment, and in all such cases the develop¬ 
mental cycle is greatly prolonged. 

The number of eggs laid by a single fly at a time averages 
from 100 to 120 disposed in a heap, or even 3 or 4 similar 
heaps. 

The eggs are sausage-shaped with one end sharp, glistening 
white in colour, and about 1} to 2 m.m. long by *3 to '5ra.ni, 
broad in their greatest diameters. The hatching of the egg 
into a larva or maggot depends on the temperature and the 
time of the year. In very favourable circumstances, it 
may occur in 8 hours, more often in 24, and it may extend 
to 3 or 4 days. The larva is an active little grub 2 m.m. 
long with a sharp anterior and a blunt posterior end. In 
appearance it is composed of a series of rings, legless and 
creamy white in colour. It is essentially a vegetable feeder ; 
animal matter is eaten only when in the form of human 
feeees. It has never been found feeding on the carcasses 
of dead cats and dogs, or of birds and fish remains. 

2nd Stage .—The larvae thrive and mature most rapidly, 
and are always most abundant in fermenting materials ; but 
they can also mature in non-fermenting substances during 
warm weather, though very slowly. 
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In stable manure they are generally most numerous a 
few inches below the surface, and they work their way up- 
wards day by day into fresh material a few hours (5 
to 6) after it has been added to the previous accumulation. 
This marked habit is evidently due to the excessive heat 
which is engendered in the lower strata of the manure. 
The growth of the larvae depends on conditions of nutrition 
and the temperature : it is usually rapid and completed in 
4 to 5 days but, under unfavourable circumstances, it may 
extend over several weeks (upto 6 or 8). In due time the 
larva hardens, becomes shorter and is transformed into a 
pupa. At the time of pupation, the grub is 6 to 9 m.m. 

3rd Stage .—The pupa or chrysalis is at first of a pale yellow¬ 
ish colour, but rapidly changes to bright-red and finally 
to a dark chestnut colour. It is somewhat barrel-shaped 
and varies in length from T 2 ^ to ^ of an inch. Small examples 
are found where the temperature has been low or excessively 
hot and somewhat dry. Large examples invariably occur in 
fermented materials, more especially so in stable manure. 

In stable middens, the pupae occur chiefly at the sides 
or at the top of the w^all or framework of the receptacle 
where the temperature is lowest. In such situations they 
are oiten found packed together in large masses numbering 
many hundreds. The flies emerge from the pup®, under 
the most favourable conditions, in five to seven days. In 
all cases where heat is not produced by fermentation, the 
pupal stage may last from 14 to 28 days, or even consi¬ 
derably more. 

4 th Stage . —It is under the membrane of this pupa that 
the nymphal stage takes place, lasting under the most 
favourable circumstances from 3 to 7 days according to the 
temperature and this gives birth to the mature fly or imago. 

The perfect fly escapes from the pupa by breaking away 
the anterior end ; this it accomplishes by inflating the 
frontal sac, which is situated between the eyes. By the 
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inflation of this sac, the fly is also enabled to force its way 
through the manure or ashes into the open air. When 
once it has liberated itself, the wings develop and, when 
the integument lias sufficiently hardened, the fly takes to 
wmg. Pairing then takes place, eggs are laid and another 
generation is started. The whole cycle from egg to perfect 
insect occupies, under the most favourable conditions, from 
10 to 14 days ; but in low temperatures, the whole cycle may 
extend to several weeks. 


The sexual maturity is precocious in the house-fly. 
According to Hewitt, they become sexually mature in ten to 
fourteen days after emergence from the pupal state ; and 
four days after mating, they are able to deposit eggs. Griffith 
has even seen females lay eggs ten days after hatching out. 
Howard thinks that these figures, taken from experimental 
breeding, are a little exaggerated and that, in the conditions 
of free life and abundant nourishment, the laying should 
commence earlier. Whatever it may be, admitting a margin 
of fifteen days for the complete development of the insect, 
from the egg upto the imago (the evolution is often 
quicker), one can see that during the six months of the favour¬ 
able season, a single fly can lay seven different batches and 
produce seven successive generations. As the number of 
eggs laid by each female is about 120, it follows that from 
the beginning of summer to the first touches of autumn cold 
a single fly can produce millions of individuals. Calculating 
all the chances, one obtains stupefying figures. According 
to Howard, a single fly commencing to lay about April 15, 
in the climatic conditions of Washington, could from this 
date up to the end of September, and by the ulterior proli¬ 
feration of the individuals of each successive generation, 
produce 5,598,720,000,000 flies. Considering this gigantic 
fecundity, it is easy to understand the extraordinary increase 
of these diptera in favourable conditions. 
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The length of life of flies has not been definitely estab¬ 
lished ; it appears to be from six weeks to nearly four months 
during the summer. The house-fly is common in houses from 
June to September, is scarce in October, and is very rare 
as soon as the first cold of winter approaches. The fall of 
temperature suffices to kill off a very large number ; many 
succumb to an infection by a parasitic fungusJEmpusa musca), 
which is prevalent amongst insects particularly at the 
beginning of autumn. It has been too easily believed that 
all the adult flies perish in winter : if this were a fact, 
it disagrees with the perpetuity of t lie species. The re¬ 
searches of Jepson on the breeding of flies in winter at 
laboratory temperature (18° C. to 24° C.) have resulted 
iu some interesting observations on this subject. Contrary 
to public opinion, he says that flies do not all disappear in 
winter, but know where to find places and conditions of tem¬ 
perature suitable for their prolonged existence. Those that 
are caught in winder have a greater resistence and longevity 
than those caught in summer and appear to be better adapted 
to surviving. Flies commonly mate in winter ; they can 
therefore reproduce in this season, if nothing interferes 
with the evolution of their larva) in their resting-places. 
These facts are in agreement with current observations. 
Assuredly, the first frosts kill the majority of the diptera 
exposed to the cold, as w r ell as their eggs, larvae and pupa*. 
But a certain number continue to live, fly and mate in 
heated or naturally warm places. Others hibernate, be¬ 
numbed, in certain protected places, and aw T ait the hour of 
revival for the reproduction of the species. Galli Valerio 
has observed in his laboratory, in the middle of winter, 
generations of flies emerge from eggs laid in dust in cracks 
of window frames ; reproduction can therefore take place 
in winter. This question of hibernation of flies, of which 


warn 4° 



Sanitation in India. 


<SL 


we only possess imperfect knowledge, is highly important 
from a practical point of view. It deserves to be studied 
with a view to obtaining precise -knowledge as to the con¬ 
ditions of living, surroundings, temperature, &c, which are 
favourable to the life of these diptera and their indefinite 
preservation. As Jepson rightly says, if the winter flies 
are only found in certain warm places and as isolated colonies, 
we may hope to reduce their number appreciably and perhaps 
exterminate them. 


The system of refuse removal in the City of Bombay aims 
at preventing a single dust-bin remaining unattended to 
in the course of the day. But the most important point is 
that no refuse, etc,, should remain clinging on the side and 
crevices of these carts, as such places may afford a nidus for 
the files to deposit their eggs. For this reason it is absolu¬ 
tely necessary that all carts should be washed at least once 
in every seven days. There is a standing order of the 
Health Department to this effect. 

As regards human excreta, there is no doubt that basket 
privies in the Indian quarters provide breeding and feeding 
ground for flies. In order to minimise this nuisance, the 
system of removal twice a day has been introduced so as to 
prevent accumulation. The most serious nuisance that is 
observed everywhere is the practice of allowing young children 
to defsecate in public streets, alleys and passages. In all 
the Presidency Magistrates’ Courts tins offence is considered 
punishable under section 372 of the City of Bombay Munici¬ 
pal Act. This filthy habit must be checked by repeated 
prosecution of the parents. 


There now only remains the question of stable-refuse ac¬ 
cumulating in licensed and unlicensed stables. Such heaps 
of refuse, especially in the monsoon, afford suitable breed¬ 
ing places for these flies. It is therefore very necessary 
to enforce the sections of the Act bearing on the subject. 
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icially section 372. It is also desirable to treat such 
heaps every three days with a solution of pesterine, as the 
latter is a. known insecticide. 

Flies have a persistent habit of feeding or alighting upon 
human excreta and thus play a very important part in the 
transmission of zymotic diseases. 

Professor Robert Newstead of the Liverpool School of 
Tropical Medicine carried out a long series of systematic 
investigations on this subject; he observed flies sitting on 
Batches of human excreta in the courts and passages of 
Liverpool houses and the same thing is observed in native 
houses in India. 
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Mr. Newstcad summarises his conclusions as follows :— 

i. The chief breeding places of the house-fly are— 

(«) Stable middens containing fermenting horse-manure or a mixture 
of this and cow-dung. 

(b) Ash-pits containing fermenting vegetable matter in about 25 
per cent, of the total number of pits examined. 

ii. Covered ash-pits and middens were as badly infected as those which 

were open. 

iii. House-flies breed in all temporary collections of fermenting matters. 

iv. House-flies breed in relatively small numbers in ash-pits where no 
fermentation takes place. 

v. They do ndt breed in ash-pits which are emptied at .short interval 

or in the patent bins. 

vi. The use of disinfectants in ash-pits does not prevent the flies breed¬ 

ing in such receptacles. 

vii. Very dry or excessively wot ashes and moist, cow-dung do not 
harbour them. (In exclusively hot summers cow-dung may form 
a brooding place for the house-fly. The admixture of a large quan¬ 
tity of bedding (straw or saw-dust) would also render it suitable for 
breeding purposes.) 

viii. The presence of fowls (not ducks or geese), which had free acc«vs 

to the stable middens, reduced the number of larva* and pup® to¬ 
il very marked extent. 

ix. The life-cycle of the fly in all kinds of fermenting materials is re¬ 
duced to the minimum period of 10 to 14 days ; and in the absence 
of such artificial heat, the cycle may occupy a period of from 3 to 5 
weeks or more*, according to the temperature of the outside air. 

x. House-flies do not depend entirely upon excessively warm weather 
for breeding purposes, though in hot seasons they would breed 
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much more rapidly in non-fertnenting materials, and their numbers, 
under such conditions, would be greatly increased. 

Mr. Newstead further makes the following suggestions 
to reduce house-flies to a minimum :— 

(I) Stable manure should not bo allowed to accumulate in the mid¬ 
den 8 to ad* for a period of more than seven days. 

(*>) All midden steads should be thoroughly emptied and carefully 
swept. The system of partly emptying such receptacles should 
in all cases ho discontinued. The walls of midden steads should 
also be cemented over; or failing this, the brick work should 
be sound and well-pointed. 

(It) All ash-pits should bo emptied during the summer months at 
intervals of not more than ten days. 

(4) Tho most, strenuous efforts should be made to prevent children 
defmeating in courts and passages ; or tho patents should be 
compelled to remove such matter immediately ; and defecation 
in stable middens should be strictl y forbidden. The danger lies 
in the overwhelming attraction which such faecal matter has for 
house-flies,which latter may afterwards come into direct contact 
with man or his food stuffs. They may. as Dr. Veeder put-’ 

it," in a very few minutes.load themselves with dejections 

from a Typhoid or Dysenteric patient, not as yet sick enough to 
be in hospital or under observation, and carry the poison so 
taken up into the very midst of food and water ready for use 
at the next meal. There is no long round-about process in¬ 
volved." 

(5) Ash-pit refuse, which in any way tends to fermentation, such as 

bedding, straw, old rags, pai>er, waste vegetables, dirty bedding 
from tho " hutohes ” of pet animals, etc., should, if possible, bo 
disposed of by the tenants preferably by incineration, or bo 
placed in a separate receptacle so that no fermentation could 
take place. Pesterine—crude petroleum—kills larvic and eggs 
and prevents the breeding of flies. 

(0) The application of Paris Green (containing arsenic, copper and 
acetic acid) at the rate of 2 oz. to one gallon of water to either 
stable manure or ash-pit refuse will destroy 99 per cent, of the 
lure, 

One per cent, of crude atoxyl in water kills 100 per cent, of fly 
larvae. (Care should be taken that cattle do not eat the 
straw treated with this jxnson.) 

(7) The use of sun-blinds in all shops containing food which 

attracts flies would largely reduce the number of flies in such 
places during the hot weather. 

(8) The screening of midden steads with tine wire gauze would, un¬ 
doubtedly, prevent flies from gaining access to manure, etc., but 
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it is very doubtful if this method would meet with any market! 
success: The gauze would rapidly oxidise, the framework sup- 
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porting it would probably warp anil a numbe r of flies would be 
admitted whenever the receptacle was opened. 


Mr. H. Maxwell JjEfroy states : — To keep flies out of 
houses, to lessen their numbers and to prevent the dissemina¬ 
tion of disease by their agency, some or all of the following 
methods will prove useful and may be found practicable :— 
Stable or farm yard manure should be dried, or dug 
into the ground; it should not be allowed to rot in a heap 
in the open. If this is not possible, periodical sprinkling 
with borax or crude mineral oil may keep flies from laying 
eggs upon it or kill any eggs that may be deposited. If 
the dung heap can be spread out and dried every few days, 
the breeding of flies will be prevented. “ Flies cannot breed 
in dry surroundings/’ 


Borax has not been found nuitable under all cureu ins tames, but New- 


stead finds that watering manure with borax solution hinders the pupation 
of the maggots. After exhaustive trials in England, the following me thod 
has been found best: a crude tar or creosote oil, such as green tar oil or 
neutral blaat furnace oil is mixed at the rate of 1 gallon to 40 gallons of 
earth or sand and the mixture spread over tho manure heap one inch deep, 
i.e,, 40 gallons mixture to 80 square feet of surface. Manure ho treated 
is immune from tly-breeding and if already infected is rendered unsuitable 
to the further development of the maggots. If it is a question of dealing 
with manure containing no straw or litter, the oil alone may he used watered 
on very lightly, i.e., 1 gallon to 80 to 100 square feet of surface, (’rude 
mineral oil does not give such good results. 

Where any form of crude tar or creosote oil is available, the method is 
cheap and simple. 

Where space is available, simply spreading manure out on the soil in n 
layer four to six inches deep prevents fly-breed mg except in warm, wet 
weather. 


At large cavalry and remount depots, the accumulation of stable manure 
lias been so large and continual, that special methods have had to lie de¬ 
vised. On the manure stacks, fqx>t« where flies congregate are marked with 
sticks and at evening the manure at these spots is taken out and burnt, 
or treated, as it contains immense accumulations of eggs. Tins filled with 
dry chaff and with slits cut in the sides are sunk flush in the manure at 
selected spots and immense quantities of maggots go into these to pupate: 
the maggots that collect at the lower edges of the stack to pupate are 
destroyed by watering with creosol-soap solution or other insecticides. 
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'^/ These are special methods which have to be devised to meet local needs* 
and to utilise? the material that may be locally available. 

** A manure heap can be used as a fly-trap if kept slightly moist and cn- 
• 4 circled to a distance of about twelve inches by a ring of straw,” etc., 
t.c., great quantities of pupae w ill l>e got at the lower edges if a suitable 
dry material is provided there. 

The brown chrysalides must lx? swept up wit h the straw and burnt every 
four days to prevent the oldest emerging as flies. 


In America the official directions for the use of borax 
are as follows 

44 Apply 0*62 pound (approximately ten ounces) of borax to every ten 
cubic feet (eight bushels) of manure immediately on it« removal from the 
stable. Apply the borax particularly around the outer edges of a pile 
xyith a flour sifter or any fino sieve, and sprinkle from 2 to 3 (say 2$ British) 
gallons of water over the borax-t mated manure in such a way as to 
thorough' dissolve the jwwdor. 

«• The reason for applying borax to the manure immediately after its. 
removal from the stable is that the flies lay their eggs on the fresh manure,, 
and the borax, when it comes in contact with the eggs, prevents their 
hatching. As the maggots congregate at the outer edges of the pile,, 
most of the borax should be applied there. ” Co9t per horse per day* 
about i} anna. 

Outside the house, flies can be much reduced by sprinkling 
poisonous fluids on walls, trees and roofs, and other suitable 
places where flies gather ; such fluids are also useful on manure 
heaps to poison the flies which come to lay eggs. 

The liquids should be syringed or sprinkled in large drops 
out of the reach of children or domestic animals ; if sprinkling 
cannot be done, bunches of grass may be dipped in the fluid 
and hung up out of reach. 

Suitable fluids are mixtures of treacle, or brown sugar with 
water, to which is added a little sodium or potassium ar¬ 
senite. 

(Formula :—Treacle 10 lbs., arsenite of soda or potash 
2 lbs., water 10 gallons ; or treacle 1 lb., honey 1 lb., arsenite 
of soda or potash £ lb., water 10 gallons.) 

Where house-flies are abundant in a house or hospital 
ward, a solution of formalin containing milk should be 
placed about the room in saucers containing a piece of bread * 
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of cloth, wetted with the liquid, should be similarly 
distributed (Lefroy). FormulaForjnalin i ounce, milk 
1 pint, water one pint. 



In France, the wires removed from baled hay are employed as fly-papers 
by dipping them in the sticky liquid made of resin and oil and hanging 
them up : when they are coated with flics, the wires are removed and wiped, 
re-dipped and replaced. A suspended wire or string is usually more attrac¬ 
tive to flies as a resting place than any other object. (Lefroy.) 

FormulaResin 2 parts, linseed oil one part, boiled till the mixture 
becomes sticky. 

A very simple fly-trap can be made with a wide mouthed glass jar by 
placing in the mouth a funnel made of tin, wire gauze or of paper folded 
like a filter-paper with a bole at the apex : a bait must lx* placed in the jar, 
when flies will enter through the funnel and be unable to escape : a good 
bait is a banana, some jam or some cornflour, costard powder or similar 
pudding. 
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Malakia anj> Mosquitoes, 

Malarial fevers are the class of fevers caused by the 
specific organisms named plasmodia of Malaria, belonging to 
the class sporozoa, whose definitive host is the mosquito, and 
whose intermediate host is man and possibly other verte¬ 
brates. In man these parasites inhabit the red blood cor¬ 
puscles, giving rise to fever—usually of a periodic character— 
anaemia, enlargement of the spleen, and a deposit of black 
pigment in the viscera and elsewhere. Some of their phases 
are amenable to quinine.” (Manson.) 

Che forms of the Malaria parasite, and of the diseases they 
give rise to, may be divided into two comprehensive 
groups— 

(1) The benign and (2) the malignant. 

The benign parasite* are of two kinds— 

(a) The tertian, the simple tertian or the benign tertian 

(P. vivax) with a cycle of 48 hours, causing a fever 
recurring every 2 days—tertian fever, 

(b) The quartan (P. malarias) with a cycle of 72 hours, 

causing a fever recurring every 3 days—quartan 
fever. 

The clinically malignant type of Malaria is due to P. 
falciparum, the parasite of malignant tertian or cestivo- 
autumnal Malaria or the tropical, or the pernicious or sub- 
tertian fever. 

Manson .states that the malignant parasite has 3 forms, perhaps m<>ro. 

(a) A pigmented parasite, the sub-tertian of approximately 48 hours 
cycle; 

(b) a pigmented parasite, the pigmented quotidian of approximately 

24 hours cycle, and 

(c) an implemented parasite* also of approximately 24 hours cycle. 


MIN/Sr^ 


Complete GVcle of the Parasites. 


723 



Arranged according to Munson, therefore, we have — 
f Tertian ; ~j 

Bcnign-{ >clo not form crescents ; 

^ Quartan j 

f Sub-tertian—form crescents ; 

Malignant ) f pigmented 1 

) Quotidian ; ^-supposed to form ores- 

punpigmented J cents. 

The present classification must not be accepted as final, however. 

In 1880 Lave ran, a French surgeon, discovered that Malaria Fevers 
are caused by a special organism which is present in the* blood of patients 
suffering from the disease. It is composed of one cell only and belongs 
to the class “ Protozoa. ” It is thus a single undivided cell of protoplasm. 
Secondly, it is a parasite which passes its life in and at the expense of other 
animals, which arc called its hosts. The plasmodium is often called the 
“ Malarial parasite .” This parasite, like all protozoa, is provided with 
i nucleus and the substance of which its body is composed has the same 
general properties as the pm topi asm of the cells which build up the tissues 
of the higher animals ; it moves, it assimilates food, it grows and divides 
and it produces by chemical processes a variety of chemical compounds. 


Reproduction is of two kinds : (1) asexual and (2) sexual. 

1. The asexual method (or cycle of Golgi or Schizogony). 

The Malaria parasite, like all true parasites, must be 
adapted not only for a life inside its hosts, but also, in order 
that its continuance as a species may be assured, for a 
passage from one host to another. 

Consequently, as regards man, it exhibits two distinct, 
phases, an intra- and an extra-corporal. Manson adds that 
clinical observation and analogy make it certain that there 
is vet. another phase, also intra corporal — the latent phase, 
whose characters, as yet, can only be conjectured. 


Complete Cycle of the Parasites. 


When man is bitten by an infected Anophdine, the infect¬ 
ing sporozoite of the sexual cycle is introduced into his 
blood. 

This starts up the non-sexual cycle, which is completed 
in 48 to 72 hours, according to the species of the parasite 
The sporozoite enters a red blood corpuscle and assuming 
a round shape continues to enlarge (Schizont). At first the 
parasite may be recognised as a pale, somewhat ill-defined 
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LIFE CYCLE OF THE MALARIA PARASITE IN MAN AND THE MOSQUITO. 
FROM STEPHENS AND CHRISTOPHERS* “ PRACTICAL STUDY OF 
MALARIA AND OTjER BLOOD PARASITES.” 
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>rotoplaams scattered throughout, which are a number 
!k or reddish black particle* (haemozoin). After o time 
the parasite matures and the scattered heemozoin particles 
collect into little groups, sometimes into radiating lines. 


They subsequently concentrate into one or two larger and 
mom or less central blocks, around which the pale proto¬ 
plasm of the parasite arranges itself in minute segments which 
finally acquire a globular form and appear as well defined 
spherules. The including blood corpuscle then breaks 
down, and the spherules, none of which contain boemozoin, 
fall apart, and along with the clump or clumps of hfemozoin, 
become free in the liquor sanguinis. The phagocytes now 
quickly absorb the hsemozoin and many of the spherules. 

A proportion of the latter escape and enter other blood cor¬ 
puscles, in the interior of which they exhibit active amoeboid 
movement, shooting out and retracting long pseudo-podia, 
and growing at the expense of the haemoglobin. This sub¬ 
stance they assimilate, converting it into the pale proto¬ 
plasmic material constituting the mass of the parasite and 
into the hsemozoin particles. As the parasite becomes larger, 
its amoeboid movements gradually slow down, until gradually 
all movement ceases. Just before the formation of spherules 
and completion of the cycle, beyond slight translation move¬ 
ment of the hsemozoin particles, the parasite is passive. 

The hsemozoin particles, so characteristic of the Malaria 
germ, occur as black or very dark-red dust-like specks, coarse 
grains, or short rods either isolated or aggregated into more or 
less dense clumps. When segmentation occurs in the nuc¬ 
leus, the hsemozoin becomes central (Manson). When divided 
into a number of spore-like bodies, the parasite is termed a 
merocyte. When the merocyte ruptures, the spore-like 
bodies (or merozoites) enter a fresh cell and develop as 
before. At the time of rupture, it is 'supposed that a toxin 
is given off which causes the malarial paroxysm. It usually 
takes about 2 weeks before a sufficient number of merocytctf 
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Rupture simultaneously to produce sufficient toxins 
symptoms. This cycle is known as the Endogenous Cycle or 
Cycle of Golgi or Schizogony. After a varying time, whether 
by reason of necessity for renewal of vigor of the parasite 
by a respite from sporulation, or whether from a.standpoint 
of survival of the species, sexual forms (gametes) develop* 
Some think that sporozoites of sexual and lion-sexual 
character are infected at the same time. It is usually 
considered, however, that sexual forms develop from 
pre-existing non-sexual parasites. (Stitt.) 

Manson, summarising the cycle, states “ growing at the 
“ expense of the haemoglobin, the sporozoites become pig* 
“ mented and on reaching maturity, develop either into 
“ (a) Schizonts or (b) into Gametocyt.es or Gametes.” 

Now these gametes or garnet,ocytes belong to the Exogenous 
Cycle or Cycle of Ross (the Sexual Cycle or Sporogony). 

2. The sexual method consists essentially in the union of 
two individuals, which have acquired different properties 
(male and female), followed by growth of the fertilisedcell and 
its division into a number of smaller cells, each of which 
becomes a parasite exactly similar to the original one. All 
protozoa, at the commencement of their life, multiply by 
the asexual method only, and after a certain number of 
generations have been produced by this method, sexual 
forms appear which are capable, under suitable conditions, 
of carrying on multiplication by the sexual method. 

The sexual cycle commences in the blood when the condi¬ 
tions are unfavourable for the continuance of the asexual 
cycle and has been taken as a sign that the patient has already 
developed immunity against the fever-producing young 
parasites. 

After a certain number of asexual generations have been 
formed, sexual forms appear which, if transferred to the 
body of another host (mosquito), can by a process of ferti¬ 
lization and subsequent growth and division, produce forms 
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av 4JM, when re-transferred to the original host, develop 
entirely young parasites with as much energy for ase 
production as was possessed by the original organism. 



The Sexual Cycle in detail. 


It consists of two elements, the male and female gamete. 

The male gamete contains less pigment and more chro¬ 
matin and stains a greyish green rather than blue like the 
female. 

When a mosquito of the Anopheline variety bites a person 
with these sexual forms of parasite in his blood, some of 
them are carried into the mosquito’s stomach with the blood 
which the insect extracts and undergo further develop¬ 
ment. Aided by the digestive action of the stomach juices, 
the thin end of the red blood corpuscle becomes disintegrated 
and the parasite escapes and gets free in the fluid of the 
mosquito's stomach. Then the female sexual form becomes a 
granular spherical body. The pigment of the male sexual 
form becomes scattered and 3 or 4 long filaments are suddenly 
protruded from the periphery. These filaments are called 
microgametes. These filaments then break off and swim 
about in the fluid in the mosquito’s stomach. They are the 
true male element in the sexual process. When one of them 
meets a female sexual form, it enters it and fertilises the 
true female element (macrogamete) contained in it. After 
this fertilization the female parasite changes its shape, 
becoming ovoid with a pointed end and is called ookinet. 

By a boring movement this moves about and goes through 
the wall of the mosquito’s stomach and rests just under the 
outer epithelial layer of the stomach or mid gut. It continues 
to enlarge and becomes known as a zygote at the end of 
about one week. 

By a process of division called sporogony (as distinguish¬ 
ed from schizogony) an enormous number of embryo para- 
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sites called sporozoites are formed in the full-grown zygotes. 
The capsule of the zygote bursts about the 10th day and the 
sporozoites are then liberated' into the lymph sinuses which 
surround the outer surface of the stomach. Hence they are 
conveyed by circulation to the salivary glands, resting 
in the gland ceils and in the salivary duct which has its ex¬ 
ternal opening at the point of one of the piercing stylets of 
the proboscis. From here they are injected into the blood 
by the mosquito and they then attach themselves to and 
penetrate 1 the red cells producing a new infection. This 
process of development in the mosquito takes about 10 to 
12 days. 

“We may briefly summarise these various steps :— 

1. Microgametocyte, and macrogamete in blood. 

2. Development of microgametes, flagellation on the 
slide and in nature in stomach of an Anopheline, 

3. Fertilization of the macrogamete producing a zygote 
or copula on the slide and in nature in the 
mosquito. 

4. Vermiculus or ookinete. Only in mosquito stomach. 

5. Ocvst. In stomach wall. 

6. Sporozoites (1) in the large cysts, (2) in salivary 


glands. 


** At first, while the number of parasite? introduced through the 
mosquito's proboscis is small, the infected person may remain apparently 
well. When, however, the number is large enough, ho begins to suffer 
from fever. 

The parasites tend to produce their spores all at the same time and it is 
at the moment when these spores escape that the patient’s fever begins- 
The fever is probably caused by a little poison which escapes from the 
parasites with the spores. After from 0 to 40 hours or more, this poison 
is eliminated from the patient’s system, and his fever then leaves hirn 
temporarily. In the meanwhile, another generation of parasites may bo 
approaching maturity and may cause another attack of fever like the 
first, and so on indefinitely for weeks or months. In this manner the 
attacks of fever follow each other at regular intervals. But it often happens 
tha>t before one attack has entirely ceased, another commences; so that 
the attacks overlap each other and the fever is continued. After a time 
ven without treatment the number of parasites may decrease, until not 
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gh of them are left to produce fever, when the patient improves tenipoj 
fly. It generally happens t ha t sooner or later the number of parasites in- 
re fuses again, when the patient again suffers from another series of attacks. 
Such relapses are frequently encouraged by fatigue, h?at, chill, wetting, 
dissipation and attacks of other illness. They may occur at intervals 
of many years after the patient was first infected and after he haa moved 
to localities where there is no Malaria. It is probable that, as long as 
one parasite remains alive in the patient’s blood, he may remain subject 
to such rein pass, 

Besides fever, the parasites produce An® mi a, and enlargement of the 
spleen, especially in chronic cases. 

Death is sometimes caused by sudden and grave symptoms. It the 
patient survives, the parasites tend to die out of themselves without treat¬ 
ment after a long period of illness, leaving him more or less immune. 


Symptoms of Malarial Infection. 


The most prominent symptom caused by an infection with Malaria 
parasites is the occurrence of attacks of fever which come on when the 
paraeite* 1,1 sporulate ” and recur at definite intervals corresponding 
to the length of time which the particular species of parasite concerned 
takes to complete its cycle in the red blood corpuscles of man. Thus a 
parasije that takes 24 hours to grow and spondaic will produce an attack 
of fever every day (Quotidian Fever), one which takes 18 hours will 
produce an at tack every other day (Tertian Fever), and one which takes 
72 hours will produce an attack every 2 days (Quartan Fever). 

In infections with malignant tertian parasite the signs are not so clearly 
defined in infections with the “ benign ” forms and the term 11 malig¬ 
nant ” is used because of dangerous symptoms, e.</. coma, delirium, 
hyperpyrexia and other severe complications. 

Malarial cachexia- - After a succession of attacks of untreated or impro¬ 
perly treated Malarial fever, some patients pass into the condition called 
Malarial cachexia. The chief signs of this condition are : — 

(a) Anaemia and enlargement of tin spleen. 

(A) Absence of serious symptoms. 

(c) Period of fever and illness alternate with peried of a pyrexia and 

partial recovery. 

(d) Chronic irregular ‘‘low” fever is not present 

(e) No emaciation ; after many relapses of fever the patient generally 

recovers. 

Diagnosis : — The disease can be diagnosed on :—• 

(а) the clinical signs and symptoms. 

(б) the results of blood examination. 

(c) the effects of Quinine. A case of fever that resists doses of 10 
grains of quinine given in solution three times on two 
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successive days is most probably not 
fever (James). 


case 



Mode of Infection. 

W bile on the subject of reproduction, the mode of infection, has been 
already alluded to, viz. r when Anophelirve mosquitoes happen to feed on a 
patient whose blood contains the parasites of Malaria, these are drawn 
with the blood into the insects’ stomach. If the sexual forms are present, 
these undergo certain changes in the mosquito’s stomach and ultimately 
tho spores find their way into the insect’s salivary gland. The insect 
then injects through its proboscis under the human skin when it com¬ 
mences to feed, and the spores are also injected with the fluid secreted 
from the salivary glands. 

Thus the parasites of Malaria pass alternately from men to certain 
mosquitoes and back from these mosquitoes to men. 

L’hus Malarial fever is an infectious disease which is communicated 
from the sick to the healthy by the agency of certain mosquitoes. 

The parasites of Malaria have never been found in the water or air of 
marshes ; nor in decaying vegetation ; nor in the soil. But tho Anophe* 
lines which carry the parasites breed in marshes and marshy pools and 
streams. 

Rising from these marshes, they enter the adjacent houses and feed on 
the inmates mostly at night, biting first one person and then others and 
living for weeks and months. 

If an infected person happens to be present in any of these houses, the 
infection is likely to be earned by the Anophelines from him to other 
inmates, and to neighbouring houses. Thus the whole neighbourhood 
tends to become infected and the locality is called “ malarious.” In 
such localities it is easy to find the parasites of Malaria in the Anophelines 
of the proper species. 

Such Anophelines, when taken from a malarious locality to a healthy 
one, will still infect healthy persons whom they have been caused to bite 

So also, in malarious localities, the Anophelines bite the healthy newly 
bom children and infect many of them. Such children, if not thoroughly 
treated, may remain infected for yeans ; may become ana?mic and possess 
enlarged spleens ; and may spread the infection to others. Later, howe ver, 
at the age of 12 years or more, the survivors tend to become “immune.” 
In many malarious localities, almost every child has been found to contain 
the parasites of Malaria or to possess an enlarged spleen. In such a 
locality, therefore, the infection is constantly passed on from the older 
children or from adults to the new’-born infants : so that the locality may 
remain malarious for years or for centuries. Similarly, a new-comer 
arriving in such a locality is very likely to become infected, especially 
if he sleeps in an infected house even for one night. 
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locality is said io be malarious only when healthy persons become 
mfeoted in it; not when persons who have become infected elsewhere 
happen to reside in it, A locality is malarious only when it contains 
persons already infected with parasites, and also sufficient numbers of 
the proper species of Anoplielines to carry the infection to healthy persons. 
The chances of infection tend to be great in localities where there are 
already numerous infected persons, not treated with quinine, or where 
there are numerous Anophelines of the proper species not prevented from 
biting. Conversely, the chances of infection tend to lie less where infected 
persons are excluded, or properly treated with quinine : or, where the 
Anophelines are few in number or are prevented from biting. 

Considering that Culcx pipiens transmits several liremoprotozoa of birds 
closely allied to those of man, it would be rash to assert positively that 
the Anoi>hclines are the only mosquitoes which transmit the Malaria 
pa rasite. (Manson.) 


Duration of Infection. 


The parasites remain in the blood while the fever lasts, he., in untreated 
cases, for somo weeks or months, at least. Ross has found the parasites 
in several persons after residence in England for six months. The infection 
occasionally remains for some years. 


What becomes of the Px\rasites between relapses. 

Marchiofava and Bignami are of opinion that they enter upon a latent 
phase in the interval. Ross says that the parasites simply vary in num¬ 
bers within the body, as the Tubercle bacillus does. When they are 
numerous, the patient suffers ; when they are few, he dees not feel them. 

It is easy to estimate the number of Malarial parasites in a patient by 
comparing them under the microscope with the number of red blood cor¬ 
puscles. In severe cases the number of parasites may exceed 10 per cent, 
of the number of red blood corpuscles. 

Causes of Relapses. 

The varying resistance of the host is the chief factor which causes the 
parasites to increase and decrease. When the resistance is great, the 
parasites diminish; when it weakens, they multiply. Fatigue, heat, 
chill, dissipation and illness tend to encourage the parasites and to preci¬ 
pitate a relapse. Every planter knows that when his coolies are first 
put upon the heavy work of the season scores of them suffer from fever. 
Engineera often observe the same phenomenon. The frequency with 
which relapses of Malaria follow upon other diseases, such as Pneumonia, 
Influenza, Typhoid and Venereal Diseases, or upon cbild-birth, accident 
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surgical operations, is well-Known. The intermittent tendency is a 
be impressed on all diseases Occurring in old cases of Malaria. 

The “ hot weather rise” in the Malaria admission rate is due to relapses 
by the rapidly increasing heat of the tropics. Ross is of opinion that great 
external heat is favourable to the parasites of Malaria, both human and 
avian. Thus be explains the obstinacy of cases in the hot weather and 
the great improvement caused by removal to a hill station or to Europe. 

The most important facts which we have learnt so far 
may be summed up as follows:— 

1. Malarial fevers are caused by the presence, in the blood of the 
patients, of a small parasitic animal belonging to the lowest grade? 
of the animal kingdom, the protozoa. 

2. This parasite passes its life in two hosts, viz., man and Anopheline 

mosquito. 

3. In man it multiplies itself by a process of simple division for 
some time, and then produces sexual forms, which for their 
further development require to be taken into the body of the 
second host, which is an Anopheline mosquito. 

4. This is effected when such a mosquito bites a man with those 
forms in his blood. 
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5. In the mosquito’s body the female sexual form is fertilised by the 
male, the cell which results being called a zygote. By the 
growth and division of the zygote, an enormous number of new 
forms of the parasite, called sporozoites, are produced which 
become lodged in the salivAry or poisoned gland and duct 
of the mosquito. 

ft. When this mosquito bites another man, some of the sporozoite 8 
are injected into him with the salivary fluid. 

7. In his body they develop into the young parasitic animals in 
the red blood cells, exactly identical with the original ones. 

8. As the Malarial parasite does not pass any part, of its life in any 
other environment then men and mosquitoes, it follows that 
men and mosquitoes are the only sources of infection of Malarial 
fevers. 

9. It ha* been proved, almost beyond any possible doubt, that there 
is no other method by which Malaria! fevers are contracted in 
nature than by the bite of a properly infected mosquito. 

10. We cannot contract Malarial fevers from drinking impure water, 
or from the soil, or by breathing impure air; and water and 
air are only indirectly connected with Malarial infection in the 
sense that they are the homes of the Malaria-carrying mos¬ 
quitoes. 


Cinchona bark and quinine possess the power of destroy- 
ng the parasites and curing the infection. But it cannot 
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destroy all the parasites in the blood unless it is given in 
sufficient doses and continued for several months. 


Solubility and Equivalent Value of Salts of 
Quinine. (Manson.) 


Those marked by an asterisk arc suitable for hypodermic 
injections . 


' 

Name of Salt. 

| Percentage 
of the 
alkaloid 
in the salt. 

Solubility 
in cold water. 

Amount 
equivalent 
in value 
to one of 
Quinine 
Sulphate. 

Sulphate 

73.6% 

In 800 parts. 

1.00 

Hydrochloride 

81.8% 

„ 40 

. 9 

Bihydrochloride* .. 

72.0% 

1 

1.02 

Hydro bromide 

76.6% 

*> 45 

.96 

Bihvdrobromide* .. 

00.0% 

„ 7 

1.23 

Risulphate .. 

59.1% 

„ U 

1.24 

Phosphate . . 

76.2% 

,, 420 

.96 

Valerianate 

73.0% 

»> HO tt 

1.01 

Lactate * 

; 78.2% 

„ 10 

.94 

Salicylate .. 

70.1% 

„ 225 

1.05 

Hydroehloro-Sulphate* . 

74.3% 

„ 2 

.99 

Arseniate .. 

69.4% 

Slightly soluble. 

1.06 

Tannato 

j 20.0% 

99 99 

3.67 

Bich. of Q. and Urea* 
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Proper Duration of Treatment. 

By treatment is meant treatment with the specific quinine 
given in any of the methods usually adopted by medical 
practitioners. How long should it be continued, in order to 
extirpate the infection entirely ? Ross considers three months 
in temperate climates and four in the tropics (in view of 
the obseivation that the parasites flourish more readily in 
the latter). If a relapse occurs within these periods, the 
treatment must be re-commenced from the beginning. 
Warnings against re-infection should always be given. 
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It is bad economy as ‘well as bad medical practice to return 
men (coolies, soldiers, etc.) to duty or at least to release them 
from observation and outdoor treatment, before a complete 
extirpation of the infection has been effected. Not only do 
they tend to be useless as workers, but they also spread 
infection amongst the healthy and thus act as Malaria 


carriers. 

When fever is checked, asexual parasites may still be quite 
numerous in the peripheral blood and may be quite unaffected 
in the spleen and bone-marrow. Herein lies the explanation 
of the frequently alleged futility of quinine treatment, and 
the reason of the frequency of relapses, of the general pre¬ 
valence of Malaria, and of actual epidemics of this disease. 
Patients, as soon as fever disappears, regard themselves as 
“ cured ” and stop taking quinine, the result being (.1) conti¬ 


nuity of the infection in these patients, relapses, and con¬ 
sequently diminished vitality, which in its turn makes a real 
cure more difficult than ever, inasmuch as the natural protec¬ 
tive forces of the patients are diminished, and (2) appearance 
of gametes and consequently the production of “carriers’’ 
and the spread of the disease. 

Quinine in sufficiently large closes must therefore be con¬ 
tinued for a long time. 


Treatment. 

A good routine system for the treatment of attacks in 
adults is to give three times daily on five consecutive days 
ten grains of the sulphate or hydrochloride dissolved with 
dilute acid in two ounces of water. This should be continued 
for 5 days. The patient should then take no quinine for nine 
days. On the 10th day and every tenth day thereafter during 
three months he should carry out the after-treatment, 
10 grains three times during that day. 

Whenever the patient has a relapse in spite of taking 30 
grains on every 10th day, he must go to bed and go through 
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course of treatment, and thereafter the 
every tenth day for three months. (James). 


The Amount of Malaria in a Locality. 

We first divide the cases into imported and indigenous cases j imported 
means those who were infected outside the locality and indigenous ( hose 
who were infected within it. The ratio of the numbers of each class to the 
total population of the locality might be called, respectively, imjjorted 
Malaria rate and indigenous Malaria rate. 

When we talk of the amount of Malarial fever in a locality, wo include 
both classes, since imported as well as indigenous cases may suffer from 
relapses in it. But, if we talk of the amount of Malaria in the locality, 
wo generally moan the amount of Malaria which is or has been contracted 
within it, indigenous cases only. (Ross.) 

I he total Malaria rate of the locality will represent fairly accurately the 
indigenous Malaria rate. 

The infection rate varies even in the same place from year to year. The 
number of infections occurring in a locality during any interval of time 
depends upon the number of infected Anophelines. which in its turn depends 
on the number of Anophelines which have bitten previously infected 
persons. 


Measurement of Malaria in a Locality. 

There are four ways of ascertaining the amount of Malaria 
in a locality ; — 

(I) .Examination of statistics in hospitals and dispensaries: the 
number of admissions for and of deaths from Malaria. 

(J) Examination of children under 16 years of age, observing to what 
extent enlargement of the spleen is present among them; this 
Is the easiest of the direct methods and can be accomplished 
in a few seconds. 

(•1) Microscopical examination of the blood of persons living in the 
locality, with a view to detecting the presence of the Malaria 
parasite ; the proportion of persons with parasites in the blood 
is termed the “ endemic index.” 

(4) Examination of the Anopheles moscpiitoes in the locality, noting 
the species which are prevalent and specially the number of 
them which show Malarial paiasites in their bodies, 
for spleen, children under 16 years of age are examined for various 
reasons, the chief of which are that— 

(a) children are easily accessible in schools or in villages ; 

(b) adults in many cases have become partially immune! 

As regards spleen measurement, Ross ascertains also the degree of en- 
large men t, i.e., whether the enlargement, is small, medium or great. As 
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ft rough, estimate. he takes the “small,” 64 the medium,” and “the great” 
enlargements as being respectively three, six: and nine times the size of 
the normal spleen, which is taken at unity. Hence by adding together 
the children with no enlargement, three times the children with .small en¬ 
largement. six times and nine times those with medium and great enlarge¬ 
ments and dividing by the total number examined is obtained what he 
calls the Average spleen . It is likely to give a more delicate index of the 
amount of Malaria in a locality than the mere spleen rates. If the spleen 
rate of a locality is not higher than 5 per cent., there ifl likely to be little 
endemic Malaria there. In the case of— 

(1) a healthy area, the average spleen rate amongst children is not 

above 10 per cent.; 

(2) a moderately endemic area, it is between 10 and 25 per cent. 

(?>) a highly endemic &rea, it is between 25 and 50 per cent.; 

(4) a hyper-endemic area, it is above 50 per cent. 

Ross suggests that the term parasite rate should be applied to the above : 
that the term spleen rate should be given to the proportion of people with 
enlarged spleen due to Malaria and that the term endemic index should be 
reserved for both together. 

per practical purposes the parasite rate can he determined for small 
populations ; and for large ones vje must resort to the spleen rate. 

Evidence of Malaria when parasites cannot be found :— 

(1) Presence of pigmented leucocytes. 

(2) The differential count of the leucocytes. 

In case a pigmented leucocyte is found, it is a strong presumptive evi¬ 
dence of the patient suffering from Malaria. 

If by a differential count of the leucocytes (500 or more should be 
examined), 10 per cent, or more are found to be of the variety known 
as “true large mononuclear leucocyte.*” the evidence is strong in favour 
of Malaria. 


Facts about Mosquitoes. 


Gnats, commonly called mosquitoes, belong to the zoolo¬ 
gical family of insects known as the Culicitke. They are 
distinguished from other insects by a number of characters ; 
they possess only one mng on each side, and a long proboscis. 

Their life is divided into four stages: the egg, the larva, 
the pupa and the imago. 

The egg is laid on water or near it, and in warm, moist 
weather hatches out in a day or two. 

The larva is entirely aquatic, and always lives in water. It 
avvims and dives bv means of paddles and hairs, and feeds 
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on various acquatic organisms. It cannot, however, breathe 
under water, but must always rise to the surface in order 
to obtain air. After a week or 'more it becomes a 
pupa , 

The pupa still remains in the water, generally floating 
on the surface. After two days or more its skin cracks and 
the imago emerges. 

The imago remains standing for a little while on the empty 
floating skin of the pupa and then flies away. Both males 
and females are able to suck fluid through the proboscis. 
As a rule, the male feeds only on the juices of plants; but 
the female sucks the blood of men, beasts, birds and rep 
tiles. The female returns to water every few days in order 
to lay her eggs, of which she may deposit several hundred 
at a time ; and then seeks another meal. 

Female gnats have been kept alive in captivity for months. 
In unsuitable weather, both males and females may take 
refuge in damp places such as cellars, wells, out-houses and 
woods, where they remain dormant for months until better 
conditions prevail. 

As a rule, gnats like other animals tend to remain in the 
locality where they were born ; but a few may occasionally 
stray to some distance. When a strong wind prevails, they 
usually take shelter ; but on warm, still nights or days, many 
of them may wander to a distance of half a mile or more 
from their breeding places. If, however, plenty of places 
exist near at hand where they can obtain food, there is no 
reason why they should travel further for it. They must 
remain near water to drink and to lay their eggs in. 

Gnats are favoured by warm weather, by plenty of water 
suitable for their larvae ; by abundance of food ; and by the 
absence of various kinds of bats, birds fish, insects and 
spiders which devour them or their larvae. During its life* 
a single gnat may succeed in biting many persons or 
animals, and in propagating disease amongst them. 
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In the tropics, the gnats which most concern human beings 
belong to the groups called Culex, Stegomyia and Anophelina. 

The Anophelines consist of about 120 known species, 
some of which carry Malaria, and are always found in mala¬ 
rious places. The larvae occur chiefly in water on the ground, 
particularly in water which stands or flows amongst grass 
or water weeds. Thus they abound in the weedy margins 
•of rivers, streams, lakes and ponds ; in small sluggish streams 
and streamlets; in water-courses, drains and gutters choked 
with weeds ; in pools of rain water lying on grass; in pits 
from which earth has been removed, such as “ burrow pits” 
by the side of railway embankments; in cisterns and 
pits used for watering gardens ; in ornamental waters ; 
in hollows or rocks ; and in water at the bottom of boats, 
etc. Anophelines are principally marsh mosquitoes , The 
larvae feed chiefly on the surface of water, on which they 
float like sticks, and not with the head hanging downwards. 
When disturbed, they swim away backwards on the surface 
and sink to the bottom only when much alarmed. They 
have no breathing tubes like those of Culex and Stegomyia. 
The adults are speckled brown and white, or black and white ; 
and the wings are not plain, but generally possess 3 or 4 black 
marks along or near the front border. When the insect 
is seated at rest on a wall, the tail projects outward at an 
angle from the wall; whereas the Culex and Stegomyia 
sit with the tail hanging downwards or even nearly touching 
the wall. Anophelines bite chiefly at night or in the 
dusk, owing to which the Malarial infection is generally 
acquired at night. They enter houses, but also bite in the 
open in spots sheltered from wind. 

A Short Description op an Adult Mosquito or Imago. 

The adult mosquito or imafjO is divided into three regions, 
viz., the head, the thorax and the abdomen. To the head 
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are attached sensory and suctorial appendages and to the 
thorax are attached the legs and wings. 

Head .—There are two large compound eyes. These 
meet below and approach one another very closely above. 
The following are the usual names for the different regions 
•of the head :— 

(1) The nape—the extreme back of the head. 

(2) The occiput—the position behind the eyes. 

(3) The vertex—the space between the eyes. 

(4) The irons'—the space in front of the eyes. 

(5) The gena—the side of the head below the eyes. 

The irons is triangular in shape, with one angle directed 

•downwards. The antennae vise from the two upper angles 
of the frons, and from the lower projects the clypeus lying 
over the base of the proboscis. 

The clypeus projects over the base of the proboscis as a 
prolongation of the frons. 

The antenna consists of 14 to 16 segments, of which the 
basal one is large and globular. In the male it is plumose, 
whereas in the female it is pilose. 

The proboscis. —The proboscis consists of the very highly 
.specialized mouth parts ensheathed in the lower lip of 
labium. It consists of— 

(1) The labium —forming the sheath. It forms the 
thick and scaly proboscis. On its dorsal surface 
it is hollowed out and in this hollow run, as in a 
sheath, the piercing mouth parts or stylets. The 
labium itself does not penetrate the skin, but be* 
comes sharply bent during the act of biting, just 
as a cane walking stick when pushed against the 
ground. 

(2) The labclla .—Attached to the end of the labium 

by a hinged joint on either side are two leaf-like 
processes, the labeiia. It is through the angle made 
by the two labella that the stylets pass, as a billiard 
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cue between the first and second fingers. The 
labium proper stops short at the point of junction 
of the labella, but is continued on its upper surface 
as a blunt point covered with fine hairs. The area 
between the end of the labium proper and the 
extreme tip is covered by an extremely thin mem¬ 
brane called Dutton 7 s membrane. In the act of 
biting, when the labeila are separated, this mem¬ 
brane is somewhat stretched and applied to the 
skin. 

According to the late Dr. Dutton of the Liverpool School 
of Tropical Medicine, the filarial embryo really lies 
in the tissue of the fleshy labium, and it is by the 
rupture of this excessively thin membrane that the 
embryo escapes. 

(3) The stylets consist of— 

, (ft) the la brum and epipharynx or upper lip; 

(6) the hypopharynx ; 

(c) r two mandibles ; 

(d) two maxillae. 

{4) The epipharynx is the central tube through which 
the blood is sucked. Its point slopes off like the 
tip of a hypodermic needle. 

j( 5) The hypopharynx is a thin, flat two-edged lamella 
closely applied to the under-surface of the epi¬ 
pharynx. It is pierced by the salivary duct, down 
which the salivary secretion and sporozoites pass. 

((6) The mandibles are very fine chitinous rods, in cross 
section, crescentic in shape. There are about 30 
serrations at the tips. 

17) The maxillae are stouter than the mandibles. They 
have about 12 serrations at the extremity. 

<8) The maxillary palps.—These lie upon either side, 
and somewhat dorsally to the proboscis. They 
take no part in the act of biting. 


TAIN/Sr^j, 



Sanitation in India. 


( SI. 


Thorax, — The main portion of the thorax is mesothorax. 
Anteriorly there is a collar-like piece of chitin, called the 
prothorax. 

Mesoihorax ,—The scutum of the mesothorax forms the 
large globular mass of the thorax. Behind the scutum is a 
transverse bar of chitin called scutellmn. Behind the 
scutftllum is a convex triangular area called the post- 
scutellum. 

Abdomen, — The abdomen consists of nine segments. The 
anus opens on the ventral surface of the eighth segment*. 
To the ninth segment are attached the genitalise. The 
genitaliae are lobed append ages. In the male they are 
provided at their free end with claspers. These clampers 
are of specific value. 

The wings consist of — 

(1) an anterior straight, thick and strong border or 

costce ; / 

(2) a posterior curved and thin border carrying & fringe ; 

(3) nervures or veins. 

The costae in Anophelines are generally covered in part 
with white and in part with black scales, forming the 
spotted margin . 

The fringe in Anophelines has light and darker portions, 
the number and position of which are of importance. 

The nervures , — The relative position of the apices of the 
two forked cells is of importance. There are six longitudinal 
veins of which the second, fourth and fifth are branched 
and the others unbranched. 

Legs .—They consist of the following segments : — 

(1) Coxa. | 

(2) Trochanter ( (small pieces at the origin of the legs). 

(3) Femur. 

(4) Tibia. 

(5) Tarsus, consisting of 5 segments, the last of which 
carries the claws or ungues. The ungues vary 
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They may be simple, taiiserrated or biserrated. 
They are of specific value. The first tarsal segment 
is sometimes called meta-tarsus* 

To differentiate mosquitoes requires the aid of elaborate 
keys and tables. It is a comparatively easy matter, however, 
to decide as to whether the mosquito is a probable Malaria 
transmitter or not. 


It is necessary to differentiate the Culicinae from the 
Anophelinse and the male from the female. 

The male has highly adorned antenna*, while those of the 
female are sparsely decorated with short hairs. 

If the antennae have been broken off, look for the male 
clampers at the end of the abdomen. 

Having determined that the insect is a female, we must 
now place it in its sub-family, Culicinae or Anophelinae. 

The palpi of the Anophelinae tend to be clubbed, while 
those of the Culex are straight. 

If the palpi are shorter than the proboscis, it belongs to 
the Culicinae, if as long or longer then to the Anophelinm. 

Having settled the sub-family, we separate the genera 
by considering such points as character and distribution of 
scales on the back of the head, wings, thorax and abdomen; 
banding of proboscis, legs, abdomen, and thorax, shape of 
scales on wings and location of cross-veins. (Stitt.) 

The points which serve to distinguish the Anopheline from 
other groups of mosquitoes are — 

(1) The relative length of the palpus and proboscis .—The 
palpi in the male in both Culicinae and Anophelinse 
are long structures, as long as and longer than the 
proboscis. In AnopheliHse they are dub-shaped ot 
cltvatc, and in Culicinae they are acuminate . In the 
female Culicince the palpi are quite short and in¬ 
significant structures, whereas in the female A 110 - 
phelime these are scaled and as long as the 
proboscis. 
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(2) The unrigs in most species of Anophelines are spot¬ 
ted. This spotting is due to the presence of areas of 
dark scales upon the wing veins, elsewhere covered 
with light scales. As a general rule, mosquitoes 
with spotted wings are .Anophelines, 

(3) The angle which the proboscis makes with the rest 
of the body is very different in Anophelines. from 
that in other mosquitoes. In Culex or Stegomyia, 
the proboscis forms a distant angle with the line 
of the body. In the case of Anophelines, the pro¬ 
boscis continues in the line of the body (A. Ste¬ 
phens?', fifteen degrees). Thus an Anopheline mos¬ 
quito has a peculiar awl-like appearance. 

(4) The attitude adopted by Anophelines is quite 
characteristic. When an Anopheline rests upon a 
wall, its body projects so as to form a distant angle 
with it. In some cases the angle assumed is almost 
a right angle. In tin* case of almost all other 
mosquitoes, the body is held either parallel with the 
wall or, what is more frequent, the tail approaches 
the wall giving the insect a hunch-backed appear¬ 
ance. Anophelines rest by preference on the first 
two pairs of legs only, and keep the last pair stretched 
out stiff and straight, or they slowly oscillate to 
and fro. 

In Bombay the following seven varieties of Anopheline 
mosquitoes are found :— 

(1) Nysso-myzomyia rossi. 

(2) Neocellia stephensi. 

(3) Mvzorhynchus barbirostris* 

(4) Nyssorhynchus jainesi. 

(5) Nyssorhynchus fuliginosus. 

(6) Myzomyia listoni. 

(.7) Myzomyia culeifacies* 
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v determine the genus. — -The scales on tke wings and 
on the body are distinctive of mosquitoes, and from the 
•character of these scales the genera can be made out. 

On the wings. — Flat scales occur in a double row along 
each vein and there are also lateral rows. 

On the legs . —Nearly always fiat. 

On the head. —Narrow-curved, upright, forked, flat and 
occasionally spindle-shaped. 

On the thorax .— Hail-like, narrow-curved, spindle-shaped 
and flat. 

On the abdomen . —Hair-like, spindle-shaped and narrow- 
curved. 

The following are the distinguishing characters of these 
different varieties in the adult stage :— 
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Adult Stage. 


Varieties of 
Anophoiines. 

Palpi. 

Lege. 

Be marks. 

Nysao^myzo- 
inyia rossi. 

One white 

broad band 
at the tip 
and two 
narrow 
ones lower 
down. 

Uniformly black. Ta real 
joints banded. 

Femora and tibia not 
speckled . 

No scales on the abdo 
men. Wings spotted 
with black. 

Neoceliia 
Stephens i. 

T w o white 
broad bands 
above and 
one narrow 
lower down. 

White specknngs ol 
legs. Femora and 
tibia speckled. 

Scales on abdomen. 

Myzorhyn- 

chus barbi- 
rostris. 

Thick, black 
a n d un¬ 
handed. 

Uniformly black, 

j None of the tarsal 
segments is white in 
| its whole length. 

Mosquito in mourning 

Nyssorhyn- 
ohus jamesi. 

Three white 
bands, one 
broad at tip 
and two 

1 o w e r 
down. 

Last three segments of 
hind tarsus are 
entirely white. 
Femora and tibia 
speckled. 

Lady in white stockings. 

Waving its hind legs 
in the air w r hcn at 
rest. 

Nyssorhyn- 
ohus fuligi- 
nosus. 

White bands. 

!Last three segments of 
j hind tarsus are en - 
1 tirely v'hite. Femora 
land tibia not speckled. 


Myzomyia 

listoni. 

Three white 
bands. 

Brown throughout and 
always without the 
little patch of light 
scales at the apical 
end of the tibia. 

First fork cell of the. 

wing is more than 1 j 
times the length of 
the 2nd fork cell. 
Five pate arms on 
the wing fringe. The 
third longitudinal 
vein is whi te-sealed 
except at its origin 
and termination and 
hence distinguished 
from the following. 

Myzomyia 

culcifaoies. 

Three bands, 
one at tip 
and two 

lower down 

Dark-brown through¬ 
out, but always with 
a tiny spot of yellow 
scales at the apical 
end of the tibia. 

Marked Culicince atti * 
tude when at rest; 
first fork cell is less 
than 1J times the 
length of the second 
fork cell; wing fringe 
has two white areas. 
No scales on abdo¬ 
men. The third 
longitudinal vein is 
dark sealed almost 
throughout. 
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Mosquitoes an t> their Eggs. 

Mosquitoes and their Eggs. 

The adult insect feeds on vegetable juices ; the males 
with few exceptions exclusively so. In addition to a vegeta¬ 
ble diet, the females of most species, when opportunity 
offers, suck the blood of mammals, birds, occasionally of 
fishes and reptiles. 

The male mosquito, not being a blood sucker, takes no 
part in the diffusion of disease ; it is only the female that 
is a germ carrier. Soon after impregnation the female lays 
her eggs singly, in groups, or in boat-shaped masses according, 
to species, on the surface of still water, on which they float. 
The process of hatching out depends, in great measure, on 
temperature, being retarded or even suspended by cold. 

At ordinary summer temperature the larvae hatch out in 
2 to 3 days and at once proceed to feed voraciously on the orga¬ 
nic materials suspended in the water. 

The eggs of Stegomyia float separately, whereas those of 
Culex form egg rafts or boats. 

The ova of Anopheles are difficult to detect in nature ; 
but may be seen by the aid of a lens on the margin of small 
pools where larvee abound. 

They are about 0*7 to 1*0 m.m. in size ; 50 to 100 egga 
are laid at a time. They are oval in shape with pleated 
air cell projections laterally. 

They are laid upon the surface of the water in star, triangle 
or ribbon patterns and assume a horizontal position. 

They resemble little boats and have two beautiful oval 
air cells placed upon each side acting as floats. 

These floats are very characteristic. Their shape and posi¬ 
tion differ in the eggs of different species of Anophelines, as 
do also the width and extent of the beaded rim or frill. 

Stephens and Christopher say that it is possible to dis¬ 
tinguish the eggs of some species by the position and character 
of these two structures. 
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The floats are absent only in two species. They have 
also got a white frill or a mere ribbed rim around the gun¬ 
wale of the boat. One end of the ovum is always stouter 
than the other. The stout end contains the head of the 
embryo and is the end from which the young larvae escape. 
The ova are laid singly without any cement substance, and 
float singly. In some species star-shaped patterns are 
seen, whereas in others there is an arrangement in parallel 
groups. This arrangement is dependent on physical causes. 
When first laid, the ova are white but rapidly darken and 
become black. 

The genus Culex lay their eggs in masses or rafts. 

Each individual egg has its long axis vertical to the surface 
of the'water, or nearly so, and as the lower end is slightly 
the larger, the mass formed by the aggregation of these eggs 
rests with a convex surface downwards and a concave surface 
upwards. 

The egg masses, when first laid, are white, but soo ^darken, 
usually to a black or dark-brown colour, but in some species 
to a bright bronze. 

The individual eggs vary according to species. In all 
the upper end is plain, the lower may be plain, spiked or 
ornamented with a whorl. 

The eggs of Stegomyia float separately. They are oval 
in shape and are covered completely with a reticulated 
membrane, or are bare. No large air-cells are pre¬ 
sent. 

The eggs may remain floating and hatch, but more fre¬ 
quently sink and hatch after remaining some hours, or even 
days, submerged. 

The eggs are highly resistant, and will withstand prolonged 
desiccation, or complete immersion in water. This is an 
important fact as the eggs may lie in dried mud for some 
timeand hatch out subsequently (Daniels and Stanton). 
Each female lays between 20 to 75 eggs. 
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Eggs of Mosquitoes. 
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Variety. 

Number. 

Position. 

Method of 
Deposition. 

Shape# 

Air 

Chamber. 

Anophelincs 

50—100., 

Lies in a 
horizon¬ 
tal posi¬ 
tion . 

Star, tri¬ 
angle or 
ribbon - 
shaped 
pattern. 

I 

In little 
groups, 
never in 
rafts. 

Oval .. 

One on each 
side. 

Oulices 

About 200 
in each 
boat- 
shaped 
raft. 

Long axis 
vertical 
■ to sur¬ 
face. 

Egg rafts 
arc formed. 

Oval .. 

None. 

Stegomyia .. 

/ 

20—75 ,.j 

1 

•• 

Laid sepa¬ 
rately. 

Oval .. 

None. 


Mosquito Larvae. 


The larvae of all mosquitoes can be seen by holding up 
to the light almost any specimen of water that has been left 
undisturbed for some days in this City, but specially water 
which contains macerating leaves. 

Larvae are made up of three regions, viz., the head, thorax 
and abdomen. 

The head of the Anopheles larvae is more or less rounded 
in shape. The eyes are situated laterally ; in. front of each 
eye is an eminence which carries the antennae. 

Between the two eminences a broad band of pigment runs 
across the head and this carries six branched hairs which 
project forward over the head. 

Arising from the corner of each eminence and situated 
just outside the most external of the six hairs is a charac- 
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teristic hair caller] the “ basal hair.” It projects just outside 
and parallel to the antennae. It is of value in the identifica¬ 
tion of larvae of different species. 


The anterior median area of the head is called dypeus 
and it carries on each side a large bunch of hairs called the 
whorl organs or feeding brushes . Lying directly over each 
feeding brush is a pair of hairs close together, which are called 
external frontal hairs and between the feeding brushes of each 
side is a pair of hairs which are called the medium frontal 
hairs. These four frontal hairs project beyond the head 
and may be simple or branched. In some larvae there is a 
third hair called the posterior hair situated just behind and 
between the two frontal hairs of each side. All these hairs 
are of service in identification of species. 

The thorax is broader than the head or than any of the 
abdominal segments. It carries a number of branched 
hairs and in some species a pair of palmate hairs (to, be 
described later on) on the abdominal segments. 

The abdomen of all mosquito larva' is divided into nine 
segments. The first seven segments closely resemble one 
another. The eighth segment carries the external open¬ 
ings of the respiratory tube or trachea, by means of which 
oxygen is supplied to the tissues of the larvae. In all Ano¬ 
pheles larvae the two large tracheae open directly on the upper 
surface of the eighth segment by two stigmata. The ninth 
abdominal segment is cylindrical in shape and carries the 
openings of the anus, around which are symmetrically 
arranged the four anal papilla). 


Anopheles larvae seem to prefer the surface of water, on 
which they lie flat and partly out of the water. To keep it 
from turning over on its long axis, the larva has little rosette¬ 
like hair-tufts known as “ Palmate hairs” On the dorso¬ 
lateral surface of certain of the abdominal segments of 
Anopheles larvae, palmate hairs are present. These hairs are 
arranged like the lead of a cocoanut palm. Two of these 
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mate hairs are present on each segment and it is chiefly 
by their means that the larvae maintain their position 
close under the surface of the water. These hairs are 
present only in Anopheles larvae. These palmate hairs 
actually indent the surface film. When viewed in certain 
light from one side, these indentations can be plainly 
seen. 

There is no projecting breathing tube or syphon from the 
next to last abdominal segment, as is characteristic of Culex, 
Stegomyia or any other Culieim* genus. 

In all Anopheline larvae the two large trachea* open 
directly on the upper surface of the 8th segment by two 
stigmata. 

In the larvae of other kinds of mosquitoes, the respiratory 
tubes do not open directly at the surface of the segment, 
but are prolonged onwards into a projection from the segment 
known as the syphon tube. 

As stated, Anopheline larvae have no tube and can there¬ 
fore be easily recognised. For the identification of the 
different kinds of Culicine larva*, the length and character of 
the syphon tube are of great value. 

Thus in larvae of the genus Stegomyia, the syphon tube is 
very short and thick, and in those of the genus Culex it is long 
and thin. The term “ syphonic, index is employed for the 
figure obtained by dividing the length of the syphon tube 
by its greatest breadth. 

In Stegomyia the S. I, =2 ; in Culex = about 4. 

Culex larva* do not float parallel to the surface of the 
water, but hang suspended at an angle, with only the tip of 
the syphon pushed up to the surface. The lateral hairs or 
bristles are not feathered and the head is much larger than 
that of the Anopheline larva*. 

On account of the presence of a syphon tube and the ab¬ 
sence of palmate hairs, Culex larva? float considerably below 
and at an angle with the surface film. 

48 
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Owing to the presence of palmatte hairs and the absence 
of a syphon tube, Anopheles larva) float in the water imme¬ 
diately beneath and parallel to the surface film. 

The head of the Auopheline larva? is very small in com¬ 
parison with the thorax and can be rotated With lightning- 
like rapidity. 

Anopheline larva) can only resist desiccation at 20° 0. 
for two days, at 35° C. for one day, and 40° C. for two 
minutes only. (Oelli and Oasagrand). 

Larva) of Anopheiines stranded dn moist mtid will live as 
long as four days, but in the tropics as soon as the mud loses 
its glistening surface they die. (kStephens and Christophers). 


Movements of Larvae and their Method of Feeding. 

Anopheles larvae change their position afc the surface 
of the water by a series of very characteristic jerking, dart¬ 
ing movements in a, backward direction. When actually 
occupied in feeding, they lie stationary beneath the surface 
film, only their mouth parts moving. 

Culex larvae, on the other hand, have no such movement* 
but When engaged in feeding they are propelled slowly for¬ 
wards by the action of their mouth parts alone. 

Both kinds of lame, when disturbed, usually wriggle 
rapidly to the bottom tit the pool, where they lie motionless 
with their body extended. 

Anopheles larvae feed just beneath the surface film, and 
whilst feeding, the head is rotated, so that its ventral sur¬ 
face lies uppermost, though the body of the larvae remains 
ih its drigimil position. This rotation of the head is peculiar 
to the lattice of Anopheles. 

Anopheline larva lie flat along the top of the water. Olie 
species (if. turkhudi) does not, however, rest in this position, 
but lifter rising to the gin face in a horizontal position slowly 
sinks until the tail only touches the surface. 
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lopkeline larva) which are about to turn into nymphia 
also sometimes tend to sink, so that the head is directed 
obliquely downwards (often seen in M. ro$si). One species 
of Culex (C. concolor) adopts a nearly horizontal attitude. 
The palmate hairs are not seen here. 

Anopheline larvae, when full-grown, possess very small 
heads in proportion to the size of the larva*. In most of 
the Culicinse, the head is very large with very prominent 
and large antenme. 

As Anopheline iarva> grow in size they cast their skin, 
which is quite perfect and shows chi ti no us structures and 
even air tubes. 


The bulk of the food of Anopheline larvcb consists of 
unicellular plants and animals, algae, etc. 

Some large Culex larvae devour Anopheline larvae and 
small Culex larvae. Culex concolor and Culex tigripes are 
specially cannibalistic. 

The enemies of Anopheline larvae are small fish, water 
beetles and other water animals. There are two special 
kinds of fish which devour mosquito larvae. One variety 
is Huplochilus lineolalus and is known locally as “ piku.” 
It can be distinguished by the presence of an elongated ray 
in the ventral fin and by its colour, which is greenish above 
with a purple tinge on the abdomen. Eight to ten verti¬ 
cal bands pass across the sides and each scale has a golden 
green spot in the centre. It has also got a white spot on 
the top of the head. The other variety is Anabas scandws 
and is known locally as “ Kazara '' or “ Khajura It can be 
distinguished by the following particulars :—The body is 
rifle green above, becoming lighter on the abdomen, and 
during life there are usually four white vertical bands and 
a dark stripe from the angle of the mouth to the margin of 
the preopeiculum. The back of the head is dull red as also 
are the ventral fins, and the roots of the pectoral and anal 
fins are tinged with the same colour. There is a black blotch 
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on the side of the base of the tail and usually a black spot 
is also present on the posterior margin of the operculum. As 
regards the area of surface that can be kept free from larvae 
by Haplockilus, three of these fish are sufficient to prevent 
any larvae developing in a small aquarium having a surface 
area of l'-6" by 2'-6". (Sewell and Chaudhuri), Turtle®, tad¬ 
poles, etc., do not destroy larvae. Weeds often protect larvae 
from being consumed by small fish. Oils rapidly kill larvae 
by blocking the air tubes. Pools covered with duckweed 
(lemna) are very frequently free from larvae. The action 
of lemna is said to be mechanical. Wherever possible, 
duckweeds should be grown in ponds, tanks, etc. (Stephens 
and Christophers). 

The Structures by which the larvae of different 
species of Anopheles may be identified are as 
follows :— 

(1) The external and median frontal hairs. 

(2) The palmate hairs .—Each hair consists of a short 
stalk surmounted by a bundle of about 15 to 18 
hairs arranged round the stalk like the petals of 
a flower. When the larva comes to the surface, 
these leaflets spread out and form a series of little 
cup-shaped organs, which serve to keep the larva 
floating in the horizontal position. The number 
and shape of these hairs vary in different species. 

(3) The antennce .—The size and position of the anten¬ 
nal tuft or tufts are of systematic importance. 

In Stegomyia the antennae are small and spineless 
and possess a single hair about the middle. In 
Culex concolor the antennae are peculiar. In the 
majority of larvae, a very small hair on the outer - 
side of the antennae is seen. In two Indian species, 
stout branching hair on the inner side of each 
antenna is seen. 
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The pattern of the head markings .—The inverted 
triangular area enclosing four dots of pigment on 
the dorsal surface of the head of the larvae of Ano¬ 
pheles rossi is very characteristic. 

The basal hair .—The posterior hair is in some species 
branched and in others unbranched. 


Larval Stage. 


Varieties of 
Anopheles. 

Head. 

1 Frontal Hairs. 

J 

Palmate Hairs. 

Nysso-myzo- 
myia rossi. 

iPattern on 
| the head. 

1 

Internal, long. 
External, short. 

Vo lateral branching. 

Leaf tapered and ex¬ 
tended into a long 
filament. 

JSfeoceilia 

stephensi. 


Fine lateral branches. 

iLeaf not tapered, but 
j short and blunt or 

1 rather rough and 

J broken-looking. 

Myzorhyn- 
cb\i3 bar bo 
rostris. 

Antennai ol 
larvae have 
a branched 
hair on the 
1 inner sur- 
1 face. 

Internal, very long and 
un branched and 

often cross over atti.p. 
External, thickly 

branched and resem¬ 
ble cockades. 

Leaf large, coarsely 
tapered, and not ex- 
tended into a 
filament. 

Palmate hair present 
on thorax. 

Nyssorhyn- 
chus jamesi 


Both internal and 
external have a lar¬ 
ge number of fine 
lateral branches. 

Very large, broken 
looking and slightly 
pigmented tops and 
a mediumly long 
filament. 

Nyssorhyn 
chus fulig- 
inosus. 

.... i Bo. do. 

Do. do. 

Myzomyia 

listoni. 

► 

iLarv sb of 
these two 
are indi^. 

Fine lateral branches 
like N. stephensi 
(Bentley). 

Simple and un branch¬ 
ed (Liston,) 

Leaf large and pro¬ 
minent. Shoulder 

serrated and pig¬ 
mented. Filament 

short. 

Palmate hair present 
also on thorax 

(very large). 

Myzomyia 
culcifftcies. J 

tinguishable 
from each 
other. 

Internal, short, and 
have one or two 
lateral branches. 

External, slightly 
branched. 

Leaf large and pro¬ 
minent. End broad 
and broken-looking. 
Filament of medium 
length but longer 
than that of listoni. 
Palmate hair present 
also on thorax. 
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At ordinary summer temperature the larvae hatch out in 
from 2-3 days. Being air-breathers, a great part of their 
iirne is passed at the Surface of the water. After several 
moultings the larva, now much increased in size, passes to 
the nympha or jbupa stage, during which it ceases to feed 
and for the most part floats just awash at the surface of the 
water. In from 1 to 2 c|ays the pupa case bursts and the 
insect, emerging, stands on the empty case till its wings have 
dried, when it flies away. From egg to imago, the process of 
development takes about 7-10 days in a tropical climate. 
As each female mosquito may lay eggs many times in a 
season, and many hundreds of eggs eapb time, apd as the 
young female can protjuce eggs within 7-10 days after her 
emergence from the pupa case, it follows that one pair pf 
insects can give rise to several millions of their kind in the 
course of a summer. (Munson.) 


Larval Stage. 


yjirieti.es 
of Laivse. 

Syphon tube 
of Index. 

Head. 

Position in 
water. 

Feathered 
Palmate hair. 

Anopheline.. 

i 

Absent .. j 

I Small in pro¬ 
portion. 
Uptafea. 

Horizontal . . 

Present. 

Culex 

Long and 
thin. Index 

Much larger, 
poes not 

Antemia? 
large and 
prominent. 

Below the 
surface 
and at an 
angle tb it'. 

4-bsent. 






Stagquiyia.. 

Very short 
njid thick. 
Index—2. 


Almost verti¬ 
cal. 

{ . 

Absent. 
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CuLRi and Asopublesi Mosquitoes, 


(Jutex and Anopheles Mosquitoes, 


fleacf orAjiopJjt'Jes \ ■ Hesd of Anojoheieg 
— Mt>/c . 


ItfeGrf o f Ferns fe 
Culex 


Htodofj'fafe 
Cc'/ex 


Ffosat/ifv tomfqp 
out of Pupa 


Cu/ex Pups 


This shows larva, pupa and adult of both Quids and. 

Auppheles. (TIn»bitrt**o Pasteur de J&iiBr) 

There axe certain general rules which may help us in 
distinguishing the difierent varieties of larvae with the 
naked eye. Thus when we find Anopheles larvas in foul 
wells, puddles of dirty water or iu liquid sewage, wp may he 
almost certain that we have to do with Nyssomyzomyia rosei 
and not |rith. the other and more dangerous species. If we 
find Anopheles larvae breeding in the weedy part of a tank 
among the grass close to the edge, it is very probable that they 
will turn out to be N. jamesi, and we can almost be certain 
of this when they have a slightly brownish colour and present 
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a rather hairy appearance. M. barbirostris larva? may be 
found in the darker and deeper parts of such a pond specially 
whete it is overshadowed by trees, and they are very common 
in some of the large open wells in the northern part of the 
island. The larvae are generally very dark in colour, often 
almost black, and they usually have two whitish marks 
across the back. They do not. taper so much towards the 
f ail as many of the other larvae do, the smaller ones often 
appearing to be almost the same width from the thorax 
downwards. The larvae of M, culcifacies usually present 
a short stumpy appearance, the abdomen being only about 
twice as long as the breadth of the thorax. 

The larva? of N. stephensi and Nyssomyzomyia rossi are 
very much alike and vary a good deal in colour according 
to the tint of the water in which they are living* 
N yssomyzomyia rossi especially present some extraordinary 
variations in colour, sometimes being quite black, at other 
times green and in certain places quite a red colour. 
Usually, however, it is a dirty grey or earth colour. 
Frequently among a batch of larvae some will be seen with 
an almost white or colourless head which gives them a 
peculiar appearance and causes people to imagine that they 
must belong to a different species. 

The normal distance of flight of Anopheles does not exceed 
half a mile. Anopheles feed almost exlcusively at night 
or in the early morning. As a rule, they are strictly noc¬ 
turnal in their habits. During day-time they are found in 
the darkest corners of rooms. They seldom or never rest 
upon light coloured clothes or on cleanly white-washed 
walls. 

Mode of Dispersal.—T he accidental modes of dispersal 
are as under :— 

1. In trains, boats and even in ocean-going steamers they may be 
carried long distances. 

2. Localy, streams and canals. 
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3. Wind. Nearly all the excessive distances refer to Culicince 
Anophelines dislike wind and seek shelter from it. 

4. Trees, plantations, hush, jungle. These hinder the flight of 
Anophelines. 

I'lie food of Anopheles larvae consists of minute water 
animals. The duration of the larval stage depends upon 
the supply of animal foods. Sometimes the stronger larvae 
kill and eat the weaker. 

In the absence of more suitable breeding places, Anopheles 
will lay their eggs in almost any collection of water in nature. 

Mosquitoes are found to prefer negroes to whites, a black 
dog to a white one, and a dark coloured resting place. Care¬ 
ful tests have been extended to great numbers of the insects, 
showing that they choose colours in the order of dark-blue, 
dark-red, brown, red, black, grey, and violet, and that azure, 
ochre and white are distasteful, and yellow extremely so. 
Confirming these results on 150 mosquitoes, a Swiss Malaria 
expert has found that three-quarters settle on dark colours. 

Anopheles as well as Oulicines have a predilection for 
certain smells. Old boots and blacking attract them strongly 
and the leather of a saddle room is their favourite haunt. 

The length of life of mosquitoes is several weeks to months. 

Ghironomidce (Midges) may be mistaken for mosquitoes, 
but they can easily be distinguished by the absence of pro¬ 
boscis, and the veins of the skin are more complex and devoid 
of scales. 

They are not blood-suckers. The larva of Chironomus 
is a red worm-like creature. 


Plantations and Mosquitoes. (Hubert Boyce). 

(1) Tobacco Plantations .—Here drainage operations 

are very carefully undertaken, for it has been found 
that the finest kinds of tobacco could only be grown 
as the result of very careful drainage and the suit¬ 
able drying of the soils ; in consequence, the swamps 
disappear and the place remains free from Malaria. 
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( 4 .) Cocoa Plantaiiom.—The soil should be thoroughly 
clr^d *nd the plantations intersected by 
very numerous drainage channels, leaving from 
the high ground to a main channel as the lowest 
part of the estate. Thus, Water never puddles or 
remains stagnant. Careful cultivation, including 
drainage, leads both to the increased production 
ofcm { * and to a diminution of cases of Malaria. 

(tf) Sugarcane Fields should be intersected by numerous 
trenches and canals; the Anoph dines are kept 
down by the presence of fish and by flushing. 

(4) Em Fields for the most part are submerged; 
small fish keep in check the production of the 
Anophelines. 

(0) GiO’pe I tne Flaiit/iiig . —Careful drainage is necessary 
to diminish Malaria. 


Prevention of Malaria. 

Personal. 

(1) Malarious and marshy places should be avoided. 

(S) Mosquito liete without holes should be fixed inside the poles and 
tucked under the piattress. The Military and Police departments 
9* tavo recently beep provided wfih irpq cots an,d 

mosquito nets. 

(3) Windows should be protected with small-mesh wire g.mze. 

(4) Punkhas and electric fans drive away mosquitoes 

(5) Quinine should be taken regularly every <:|ay liefom breakfast. 

(6) Boots, etc., (dress). 

(7) Segregation (from native quarters). 

It is extremely dangerous to sleep in a house which is occupied, or has 
recently been occupied, by infected persons, especially native children : or 
in or close to an infected native village. 

(1) Public instruction (lectures, placards, eto.) 

(2) Segregation. 

(3) Isolation (a) of the sfck, (6) of the healthy fipm Anopheline bite. 
All public buildings should be screened, e.g., Hospitals, Jails, 
Asylums, Railway Stations, Hotels, etc. 
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(4) Quinine should be administered to the sick and the healthy. 

(5) Mosquito redaction, major and minor works. 

(6) Measurement of Malaria, parasite rate, and spleen rate. 

PREVENTIVE MEASURES FOR MOSQUITO REDUCTION. 

Malaria will not rema in in a locali ty (1) unless the car ly¬ 
ing agents (Anophelines) are numerous enough; (2) unless 
tltere ate eqougji infected persons to infect the carriers; 
and (8) if the insects are prevented from biting human beings. 
There are thus three groups of preventive measures which 
may be employed by public authorities to reduce the disease, 
viz .: — 

(!) Anopheline reduction. 

(2) Case reduction. 

(3) Isolation. 

Drainage of the soil, as applied to Malaria, ipeana Ano- 
phfdine mdqfdiop. 

Case reduction—by quinine. 

Isolation or protection from bites of mosquitoes by mos¬ 
quito nets. 

Thus ap npti-Malaria campaign cqpsists ip drainage, the 
clearing of the jungle, the “ training ” of the nUllas , i.e., 
rendering them so smooth and even that the Anopheline could 
ho longer breed in them, the use of wire gauze, oiling the 
pools, and quinine prophylaxis. 

General isolation from mosquito bites is attjerppted by 
the use of (a) Culcifuges, (b) clothing, (<?) mosqpjito nets, and 

screens to doors a?td windows. 

CttCIftOBS AND LARVICtDES. 


(a) Culeifuges are medicaments such as pesterine, Jk^ftysine oil, 
Javender oil, etc.* for keeping away the insects. 

These by forming a layer on the surface of water, prevent the 
larvae from obtaining air, ( b ) Poison, which when mixed with 
water, kill the larvce. 

I. Mixtures of crude oil and kerosine oil form a layer 
on the surface of water, the mixture being sprayed from 
a watering can or “success sprayer”. The treatment 
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i« efficacious only when the whole surface is covered 
with a complete unbroken layer. In Bombay the official 
larvicide used is pesterine. The disadvantage of the 
oiling method is that a perfect film can be obtained only 
under exceptional circumstances and that the lame can 
often remain at the bottom long enough for the oil -film to 
become discontinuous which soon f akes place in a high wind 
Apart from this, oiling i 8 not satisfactory for the weedy 
mai gins of ponds and streams, and it is often necessary 
to employ a larvicide which will mix with the water and 
kill the larva} in it. A great variety of miscible larvicides 
liavf‘ been recommended. The following preparation is 
used with success in the Panama Canal zone:— 

“ 150 gallons of carbolic acid is heated in a tank to a tem¬ 
perature of 212° F; then 150 lbs. of powdered or finely broken 
resin is poured in ; SO lbs. of caustic soda is then added and 
the solution kept at 212° F until a perfectly dark emulsion 
without sediment is obtained. The mixture is thoroughly 
stirred from the time the resin is put in until the end.” 

One part of this emulsion in 5,000 parte of water is said to 
be sufficient to kill Anopheles larvae in from o to 10 minutes 
or even less. The emulsion is diluted one-sixth, and 
sprayed on to the water and can be used even on streams 
with a moderate current. 

II. Other larvicides which are recommended are — 

Commercial cyllin. One teaspoonful to a gallon of water kills 

larvae in a few minutes. 

III. Coal tar I pint; turpentine 1 pint; soft soap, I oz*; water 

to make up two gallons which will effectively treat 300 
gallons of water. » 

(6) Clothing, gloves, veil?, boots, etc. 

(r) Mosquito nets. 

The nets should be rectangular and not less than 16 meshes to 
the inch. The net should be hung inside the poles, and the 
sides and ends should not trail on the ground, but be 
tucked under the mattress. 

(d) Mosquito-proof sc reens. 

For fumigation the best disinfectants are the following:— 

(1) Sulphur-2 lbs. to 1,000 cubic feet for 3 hours. 

(2) Pyre thru m—3 lbs. to 1,000 cubic feet for 3 hours. 

(3) Camphor and carbolic acid (in equal parte are fused 

together into a liquid by gentle heat; 4 ozs. of the 
mixture are vaporized to each 1,000 cubic feet for 2 
houre. 
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Minor works for Mosquito Reduction. 

(1) Sufficient workmen should he employed in towns and 

villages to do and maintain the minor works, viz.: — 

(a) Koej ing street gutters and surface drains clear of weeds and 

other obstructions. 

(b) Clearing of weeds, levelling and discharging roadside ditches 

and channels. 

(c) Keeping made -water-channels clear of weeds and pools. 

W) Removing grass, weeds and pools from the margin of ponds 
and streams and rough canalization of the latter. 

(<0 Discharging, filling or deepening surface pools where practi¬ 
cable* 

•/) Discharging leakage from stand-pipes. 

(g) Filling or oiling certain pits. 

(k) Concreting hollows in rocks and holes in trees. 

( i ) Cutting under-growth. 

(2) A number of men called moustiquiers should be engag¬ 
ed to detect the breeding places of mosquitoes. 

(3) An officer to be called the Malaria Authority should 
be appointed to superintend the works. 

(4) Legislation for facilitating the works should be under¬ 
taken. 

Major Works for Mosquito Reduction. 

For draining deepening, or filling marshes, or for cana¬ 
lising streams, etc., works should be undertaken when funds 
allow. 

Mosquito Trap. 

Professor Howlett of the Agricultural Research Institute, 
Pusa, Bengal, gives the following instructions for making a 
mosquito trap :— 

“ The box is an ordinary wooden box or packing case, 
the inside either painted black or (preferably) lined with 
dark or black cloth, except on the floor side, which is covered 
with a sheet of tin. One side of the box forms a sliding 
or hinged door, and there is a small hole in the top, which 
is closed by a cork. 
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“ The box should be long enough from front to back to 
make the inside quite shady and out of the light. The 


dimensions of the box are unimportant, say 18 inches to 2 ft. 
long by 9 inches to 1 ft. square (i.e., height and breadth). In 
Use the box is put in a room or elsewhere with the door wide 
open. Between 12 and 3 o’clock the door should he quickly 
shut, to imprison tlie mosquitoes inside which have been 
attracted by the shadow, and a small tea-spoonful of benzene 
or petrol should he poured through the small hole in the top 
of the box, which is then immediately corked up again. 
In ten minutes, or a quarter of an hour, the door is opened, 
the dead mosquitoes removed, and the box is then left open 
until the following day, when the door is again shut at some 
time between 12 and 3, the benzene poured in and the dead 
mosquitoes taken out. 

Professor Simpson, speaking before the London Chamber 
of Commerce ota “ Malaria and its Prevention,’' said that ) No 
mosquitoes, no Malaria ’ should be placarded in every school, 
public building, church, temple and other places of assem¬ 
bly in malarious countries. “ The children should be taught 
to recognise the larvte and the method of destroying them. 
If boy and girl scouts in every village and town hunted 
forth and reported where the larval enemy was found, many 
malarious localities could soon be cleared." 


Malaria Prevention in Bombay. 


Organisation and Methods of 1 York :— 

In Bombay a special Malaria branch exists under the 
supervision of the Lxecutive flealtli Officer. The staff 
ptovided under him consists of Inspectors, Sub-Inspectors 
and coolies. 

The Inspectors supervise the work of the Sub-Inspectors 
and their offices are in the Municipal Charitable Dispensary 
buildings. 
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,e Sub-Inspectors have been distributed in such a way 
that each house can be revisited every 7 to 15 days accord¬ 
ing to the importance of the locality. 

Tfiie implements required for Malaria w&rk are 

(l) Ring net with rope. A loop about 1-5-18 inches in diameter is made 
of very thick brass or galvanized iron wire and upon this frame 
a shallow net of very thin mulmul or mu Sin, is stretched, the 
riefc is suspended by three short brass chains about 2 feet long 
wnieh are attached to tho frame Mow and to a small ring aboVc. 
To the ring a rope is tied and the net can be lowered to any depth 
required. When a well lias to be examined, the net is lowered to 
About 1 foot beneath the surface of the water, the weight of tho 
frame causing it to sink. 

1 Barer, 1 Tin hand pump, I Enamel spoon 

1 Hand-net, 1 Enamel cup ! Enamel pan , 

l Bucket with rope and 1 ladder, in addition to empty Quinine 
bottles and Winchester quarts for sending samples of larvae and 
water. 

.For each and every house in A, B, C, D and E Wards 
there is a card showing wells, cisterns, tanks, etc., and the 
variety of larvae found, if any. Cards are also prepared for 
those houses where there are no potential sources of mos¬ 
quito breeding. This is necessary, so that during the sub¬ 
sequent inspections if any larvae are found the fact can be 
entered therein. 

The procedure is for the Sub-Inspector to fill in a card 
for each and every house in his beat, entering therein whether 
any larvae were found and of what variety. This card is 
then sent t,o the office, when a letter is written to the party 
to hermetically cover the well or cistern, as the case may be. 
If this is not complied with, a reminder is sent after 15 days 
and, if nothing further is done, the water in case of wells 
is sent to the Municipal Analyst for chemical analysis and 
the well is then reported to the Municipal Commissioner for 
his sanction under the amended section 381 of the Municipal 
Act. Subsequent visits of the Sub-Inspectors are entered on 
the back of the card so that it can be easily ascertained 
after how many days a particular house was revisited. 
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In addition to the cards, there is also a Mosquito Record 
Book or a Mosquito Street Register, which shows at a glance 
the mosquito record for each and every house in the City. 

Spot maps are kept in each ward and also in the Head 
Office, showing the position of the wells, cisterns, etc., breed¬ 
ing larva) either of Culex or Anopheles mosquitoes (the 
Oulex in black ink and Anopheles in red ink). The 
different varieties of Anopheles larva? are also shown on 
the spot maps. 

Action is taken both for Anopheles of all varieties and 
for Culex mosquitoes. 

Blood Examination. -Although spleen census gives valu¬ 
able information regarding antecedent Malaria and may 
be used as a measure of malarial endettricity, the micros¬ 
copic examination of the blood gives information regarding 
the actual presence of infection and the species of parasites. 

The system of “random ” sampling is adopted for this 
purpose. A new copper pice is given to a child lor having 
his or her finger pricked and this inducement is found to 
succeed well in obtaining blood specimens of children. 
Blood films are collected in this manner from localities in 
different parts of the City. 

Measurement of Malaria. 

The most valuable means of measuring the amount of 
Malaria in a locality is the estimation of— 

(1) Spleen Index, (2) Parasite Index, and (3) Mortality 

from Malaria. 

Spleen Index .-Examining the spleen is now a routine 
method of measuring Malaria in a community. Such a 
census is taken among young children only, because obser¬ 
vations made upon persons of different ages resident in 
malarial countries show that, after a certain age, splenic 
enlargement becomes much less common owing probably 
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the occurrence of a condition of 1 deration or partial im 
nity produced by long exposure to infection. The spleen 
census is the simplest and an accurate method for estimating 
the amount of Malaria amongst a large population. 

One method very successful with children of a certain age, 
and leading, as a rule, to a very complete abdominal relax¬ 
ation, is for the observer to be seated while the child, stand¬ 
ing between his knees, leans slightly forward over his right 
knee and at the same time looks upwards. The observer’s 
right hand is then passed with a light touch under the left 
lower costal arch of the child. 

“ Just palpable ” spleens in any child community must 
be considered abnormal and to require explanation. An 
alteration in consistency as well as enlargement would seem 
to be an important character of the enlarged spleen due to 
Malaria. (Ross, Christophers and Perry). 

In addition to the spleen census, the District Registrars 
keep a record of those patients (under 16 years) attending 
their dispensaries who have enlarged spleen. 
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Wells. 

As regards wells, a great deal of difficulty is experienced 
owing to religious objections raised by the public, especially 
Parsis arid Hindus. In order not to wound the religious 
susceptibilities of these communities, trap doors over wells 
are allowed on the distinct understanding that they should 
be kept under lock and key and opened only when water 
is actually being drawn out. Wells which are close to 
privies and coutain %vater polluted wdth sewage are ordered 
to be filled in. 

Trap doors are allowed only in cases where there are strong 
genuine religious objections and then too after personal 
inquiries either by the Municipal Commissioner or the Health 
Officer or his Assistant. 

49 


miSTfiy, 



FOUNTAIN, IIKAD MUNICIPAL OFHCK. 

No 1. 

The covering approved by the Department is of two kinds, 
as shown in the following photographs. 

(1) One kind of cover is made of wire gauze of 16 meshes 
to a running inch, and covered over on the top with expand¬ 
ed metal so that the gauze underneath may be protected. 
With this sort of cover, a trap door under lock and key is 
allowed if the water is required for religious observances. 
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_hand pump if for washing and similar purposes. These 

covers cannot last long on wells in open compounds, as the 
gauze is likely to break in the monsoon with the force of the 
rain and is likely to rust. (Illustration No. 2). 

[Christie’s oxidised phosphor-bronze mosquito-proof wire 
gauge of 1G meshes to a running inch is strong and durable.] 
(2) To obviate this difficulty, there is another variety of 
cover in which the whole surface of the well is covered over 


with brick, &c., and cement, leaving a small opening of H 
to 2 square feet which is covered over with trap door either 
of wire gauze or wood. These trap doors are allowed under 
one condition, viz., that they should be kept under lock and 
kev and opened only when water is actually being drawn out. 

Persons who hold very strong religious objections prefer 


wire gauze covers, as they say sun-light must play on the 
well water. (Illustration No. 3). 





No. 2. 
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No. 3 


Before enforcing hermetical covering over wells, a trial 
is given to Khajurn or Piku fish. In many cases this fails, as 
the wells are not kept free from leaves and other shrubs. 

The method is generally successful under two conditions, 
viz .:— 

(1) The number of fish employed must be sufficient fcr 
the purpose and proportional to the amount of 
water to be protected. 

(2) The water must be kept free from weeds, leaves, 
flowers and floating matter which might afford 
cover to mosquito larvae. 

Of course fish cannot be employed in wells which are too 
foul or staguant to allow of there being any sufficient supply 
of oxygen injchem. 

As the fountain in the Head Municipal Office continued 
breeding larvae of Anopheles mosquitoes, it was covered 
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with re-inforced concrete, leaving small openings pro¬ 
tected by wire gauze. Illustration No. I shows this fountain 
so protected. 

Of the coverings over wells enforced by the Department 
two illustrations (Nos. 2 & 3) are given, one showing full 
wire gauze cover protected by expanded metal with a trap 
door under lock and key and a hand pump. The hand pump 
is for ordinary domestic use and the trap door is to be opened 
only when the water is required for religious purposes. 



CISTERN WITH MOSQUITO-PROOF COVER. 

No. 4. 

The second cover is made of concrete and cement with' 
a trap door to 2 square feet in area made of wire gauze 
and kept under lock and key and to be opened only when 
water is actually being drawn out. This cover is more 








MIN/Sr^ 



Sanitation tn India. 


No. 6. 







Wells. 


775 



^^sting than the first, as in the former case the gauze is 
likely to rust and get non-mosquito-proof soon. The meshes 
of wire gauze enforced are 16 meshes to a running inch. 
As stated above, trap doors are allowed only when there 
are genuine religious objections. When there are no such 
objections, wells are hermetically covered either with re¬ 
inforced concrete or wood, or bricked or arched over. Hand 
pumps are allowed in such cases. 

Illustration No. 4 shows the model of a cistern with a 
mosquito-proof cover under lock and key and the, warning 
pipe protected by wire gauze. 

Illustration No. 5 shows the typical breeding places of 
Stegomyia larvae. These tubs, full of water, are kept in 
fuel wood depots according to the condition of the license 
but being kept open and unprotected, the water is found 
teeming with these larvae. 
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Illustration No. 6 shows breeding places in parched rice 
factories, where water is stored for use. 

Illustration No. 7 shows larvae found in Dhobies’ tubs, 
where water is never changed for days together. 


The Legal Aspect of Mosquito Pkevention. 

The sections under which action can be taken are sections 
381 and 381-A of the Bombay Municipal Act amended under 
Act VI of 1913. 

These sections empower Municipal officers to take action 
for wells, tanks, pools, low ground, cisterns, other breeding 
places, and new wells, tanks, etc. 

These sections run as under :— 

“381. (1) If in the opinion of tho Commissioner— 

(a) any pool, ditch, tank, well, pond, quarry-hole, drain, water-course 

or any collection of water, or 

(b) any cistern or other receptacle for water whether within or outside 

a building, or 

(r) any land on which water accumulates and -which is situate within 
a distance of one hundred yards from any building used as a 
dwelling house, 

is or is likely to become a breeding place of mosquitoes or in any other 
respect a nuisance, tho Commissioner may, by notice in writing, require 
the owner thereof to fill up, cower over or drain off the same in such manner 
and with such materials as the Commissioner shall prescribe, or to tako 
such order with the same tor removing or abating the nuisance aa the 
Commissioner shall prescribe. 

(2) If an owner, on whom a requisition is made under sub-section (1) 
to fill up, cover over or drain off a well, delivers to the Commissioner, within 
the time prescribed for compliance therewith, written objections to such 
requisition, the Commissioner shall report such objections to the Standing 
Committee and shall make further inquiry into the case, and he shall not 
institute any prosecution under section 517 for failure to comply with such 
requisition except, with the approval of tho Standing Committee, but the 
Commissioner may nevertheless, if he deems the execution of the work 
called for by such requisition to be of urgent importance, proceed in accord¬ 
ance with section 489 and, pending the Standing Committee’s disposal 
of the question whether the said well shall be permanently filled up, covered 
over or otherwise dealt with, may cause such well to be securely covered 
over, so as to prevent the ingress of mosquitoes, and in every such case the 
Gonunisrioner shall determine, with the approval of the Standing Com- 
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who the r the expenses of any work already done as aforesaid shall 
paid by such owner, or by the Commissioner out ot the Municipal Fund 
or shall be shared, and, if so in what proportions.” 


** 381 A. (1) No new well, tank, pond, cistern or fountain shall be dug 
or constructed without the previous permission in writing of the Commis¬ 
sioner. 


(2) If any such work is begun or completed without such permission* 
the Commissioner may either— 

(а) by written notice require the owner or other person who has done 
such work to fill up or demolish such work in such manner as the 
Commissioner shall prescribe, or 

(б) grant written permission so retain suen work, but such permission 

shall not exempt such owner from proceedings for contravening 
the provisions of sub-section (!).■* 


Water Connection Rules. 

Rule 36 of the new Water Connection Rules states that “all cisterns 
shall bo properly covered with a close fitting d/uri light lid, etc.'* Although 
in many cases such lids arc provided, the servants tamper with the covers 
and generally leave the cisterns open, thus affording facilities for the 
breeding of mosquitoes. The Municipal Commissioner has therefore amend¬ 
ed the rules and such a model cistern for the guidance of plumbers ia 
kept in the Malaria Office. 

Rule 30.—The words “ fitted with an approved lock and key ” may 
be inserted after “dust-tight lid.” 

Rule 40.—The words “and mosquito-proof*’ maybe inserted after 
“ efficient. ” 

The rules as amended run as under:— 

* * 36. Every existing cistern, if not sound or efficient or is such as causes 
waste or is such as cannot be efficiently repaired, or every future cistern, 
reservoir or storage tank shall be of the prescribed kind and shall at all 
times be made and at all times maintained water-tight, shall be properly 
covered with close fitting, dust-tight lid fitted with an approved lock and 
key and shall be provided with a sound and suitable ball-cock of the 
prescribed kind securely fixed to the cistern independently of the supply 
pipe and so set that tbe ball will not become submerged when the level ot 
the water in the cistern is below the warning pipe or allow the water to 
rise within two inches of the lower side of the overflow or warning pipe. 
A stop-cock shall be provided on the outlet pipe of all cisterns and fixed 
as near the cistern a* possible.” 

“The overflow or warning pipe in cisterns is a sufficient, aperture for 
the entrance and exit of^mosquitoes that breed in them.” 
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Tho flush tanka of wnfcer-closets in unoccupied houses are always in¬ 
fected, also the water-closet basins and the syphon traps of waste water 
from baths, sinks and lavatory basins in such houses. 

Every cistern, reservoir or storage tank hereafter used or fixed 
in connection with water supplied by the Corporation must be accessible 
ami placed in such position as to admit of thorough insjiection and cleaning, 
and if placed within the house or building shall have a clear space of not 
less than two feet between its top and any ceiling, rafter or roof. No 
cistern, reservoir or storage tank, except those supplying closets, latrines 
and urinals only shall be fixed in ap> water-closet, latrine or urinal or in 
any place in which injurious gases am likely to be produced, and as far as 
practicable shall not be placed immediately over any water-closet, latrine 
or urinal.” 



It has to be remora liered in connection with Malaria measures in Bombay 
that a large number of persona of the labouring clashes come to the City 
•daily from the surrounding infected countries. These persons act as 41 reser- 
voirH” and in suitable surroundings act as propagators of the disease 
through the agency of Anopheline mosquitoes. 


Construction of Basement Floors. 

(1) The subsoil of the site of the underground room should lie pro¬ 
perly drained and the site should be covered with a thick layer of oeraent 
or other impervious material. 

(2) There should bea proper damp-proof course in the wall and the 
walla themselves should be coated with Home impervious raeterial. 

(3) The underground room should be at least eight feet high, four 
feet of which should be above the surface of the 3 tract or the ground ad- 
joining. 

(4) A continuous external open area at least three feet wide should 
provided along the frontage' of the room, 

(n) The underground room should be provided with windows of 
adequate size for light and ventilation. 

(6) Adequate drainage arrangements should be provided to connect 
the basement with the nearest Municipal drain. 

(7) No portion of the basement floor should be used for human habi¬ 
tation or aa a workshop. 

Not ?.—The Municipality is not responsible if the basement floor is 
flooded during the rains. 
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Instructions to the Public. 
Underground Storage Tanks. 


IY6yx>«als for undorground storage tnaks for pumping water to cisterns 
on tops of buildings are being received. Pumps either electric or hand 
are to be fitted to these tanks. 


Permission is granted on the following conditions:— 

The tank shall be constructed in concrete, faced with cement or other 
equally suitable material, so as to be water-tight. It shall be in such 
manner as to prevent effectively the access of mosquitoes to the interior 
of the tank. Wooden coverings are prohibited. 

For the purpose of cleansing, a manhole at least, one foot above the 
ground level, will be provided and closed with a capshaped tight fitting 
mosquito-proof cover to be held in position by ft bar furnished with a lock 
and key. The suction pipe of the pump which enters the tank shall be water¬ 
tight and mosquito-proof. 

In ca«es where it is necessary to see the depth of water, a plate glass 
window 2 inches square may be fixed on the cover with or without an elec* 
trie lamp underneath, or a glass gauge may be used for the same purpose. 
In either case the joints must be so constructed as to her mosquito-proof. 


Instructions to the Public. 

In order to enlighten the public on Malaria prevention, the Bombay 
Health Department has been giving lectures and demonstrations with 
tl\e help of the following magic lantern slides 

1. Egg rafts and eggs of Culex — 

Rafts boat-shaped, about 200 eggs in each ; ova smooth, elongated, 
no floats, one end thicker and blunter; to the thicker end is attached 
micropillar apparatus. 

2. Eggs of Stegomyia— 

Laid singly al>out 50. Irregularly oval, thicker at one end and have 
a corrugated surface (having air bubbles). Ova larger than those of 
Anopheles. 

3. Larvae of Culex and Anophelinea— 

Siphon tube, siphonio index. Siphon tube short in Stegomyia and long 
in Culex; absent in Anophelines. Palmate hairs on Anophelincs. 

4. Heads of male and female Culex and Anopheles— 

Antenna?, plumose and pilose; Palpi club-shaped and acuminate. 

4a. Stegomyia, eggs, larvae and adults. 

5. Method of collecting and breeding mosquitoes. 

6. Method of feeding mosquitoes. 
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Dissection of viscera— 

Miclgut 4 hindgut, malpighian tubes, ovary, oesophagus, rectum. 


8. Salivary glands— 

Dorsal, ventral and middle gland ; salivary duot. Salivary receptacle* 
Pairs of legs. 

9. Sporozoite* in salivary glands— 

10. Zygotes in stomach—. 


One mature zygote projecting. 

H. Dissection of head of mosquito. 

Salivary glands, salivary duot, cerebrum, etc. 

12. Evolution of the crescent parasite in an Anopheline: 

(1—6) parasites as found in stomach wall, (7) isolated sporozoites. 
(8) sporozoites in the salivary glands, (9) section of stomach wall 
showing parasite in situ. 


Id. Not for measuring the output of mosquitoes from a marsh. 

14. Mosquito-proof hut. 

15. Mosquito-proof verandah. 

16. Mosquito-proof house. 

1*. Mosquito-proof cistern (office model). 

18. Well cover, full wire gauze, and pump 

19. Well cover, concrete, and trap door of gauze. 

20. 4 Success " sprayer—pesterining a pool* 

21. Municipal fountain Covered with concrete. 

23. Pigment in viscera. 

24. Enlarged spleen. 

26. Collections of odd water receptacles. 


Post cards giving a succinct account of Malaria in the fol¬ 
lowing form are widely distributed by the Malaria Branch :— 


Public Hkalth Department, Bombav. 

Malarial Fever is conveyed by Anopheles mosquitoes after biting a person 
suffering from Malarial Fever. 

The Mon quite lays eggs on any accumulation of water, however small 
inside or outside the house, water in wells, empty flower pots, road-aide 
pools, oatohpits, choked gutters, etc. 
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Summary op Anti-Malarial Measures. 


a eggs look like pieces of soot on the water. 

The eggs hatch out into larva* in 48 hours. 

The larvm look like small pieces of stick lying on the water until 
disturbed, when they swim away backwards and sink to the bottom. 

The larvae become pupae in about a week. 

The pupa become mosquitoes about 48 hours afterwards. 

The mosquito flies away to suck the blood of man or animal and returns 
to some water to lay eggs every few days, depositing several hundreds. 

If the mosquito sucks the blood of a person suffering from Malaria and 
bites a healthy person, the disease is conveyed, and, 12 days after, the 
healthy person may take an attack of fever. 
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Precautions. 


Prevent the mosquito breeding by getting rid of accumulations of 
water. Prevent the access of mosquitoes to the water, or use pesterme 
or crude petroleum to sprinkle over the water every seven days. Take 15 
grains of Quinine weekly, and give 15 grains of Quinine weekly to your 
servants and children, during the Malaria season. 

To recapitulate the measures adopted in Bombay : — 

1. Closing of wells and cisterns breeding larv®. 

2. Treatment of all temporary pools aud puddles with pesterino. 

3. Giving a trial to fish before resorting to legal measures. 

4. Distribution of Quinine. 

5 Taking steps to fill in hollows, big tanks, and low ground* with a 
view to removing all potential sources of mosquito-breeding. 

6. Educating the public and school children by mean of lectures 
with magic lantern slides and also by the distribution of hand¬ 
bills. 

7. Taking legal action where parties fail to comply with our demand. 

8. Taking spleen census of children in schools and houses and also 
of patients attending the Municipal Dispensaries. 

9. Examining specimens of blood of children in different parts of 
the City and also of patients suffering from fever attending 
the Municipal Dispensaries. 

10. Examining the different species of Anopheles and classifying 
them. 

11, Big placards, in bold type,witb % diagram of Neoceilia stephen&i 
in the centre and giving the following information, wore posted 
at Railway platforms, libraries, schools and other conspicuous 
parts of the City : — 
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What to do to prevent Malaria. 

Beware of mosquitoes. 

To harbour mosquitoes is to court Malaria. 

Malaria is propagated from man to man by mosquitoes, 

Prevention ;— 

(a) Remove all water-holding tins, bottles and similar odds 
and ends, no matter how small or trivial. 

(i>) Properly cover all cisterns, wells, tanks. &c., so as to 
prevent the access of mosquitoes to water, 

(c) Sprinkle pesterine or kerosine oil once a week on every 
collection of waste water. 

(ft) Take Quinine regularly. 

(c) Use mosquito nets. 


Malarial Nomenclature. 


A gue=Intermittent Malarial fever. 

Benign tertian—Type of fever caused by H. vivax. 

Bias to phare— Sporobias t (see hvl pra), 

Chromidia=NuoleoIar elements of a male gamete. 

Endemic Index —The percentage of infected children (under ten) in any 
district. It represents the liability of immigrants to contract Malaria. 

Endogenous cycle, or Schizogony, being the developmental cycle of the 
malarial parasite within the human host. 

Exogenous cycle, or Sporogony, being the developmental cycle of the 
malarial parasite, partly in the human host and partly in an intermediate 
host. 

Game te — Sporon t. 

Qftrawtocyte^Sporont. 

Germinal rods— Sporozoites. 

Gy mnospore—Sporozoite. 

Laverania malaria(Crro*8i)—H.pracox, the parasite of malignant Malaria. 

Macrogame te== Female sporont which has eliminated some of the nu¬ 
clear substance. 

Malarial endo mi city— Ende mi c I nde x. 

Melanin Pigment formed by the malarial parasite, possibly altered 
hfemafcoidm. 

Merozoites—Round spores formed in the Endogenous cycle. 

Microgametes—Flagella extended by male sporonts. 

Monogony— Schizogony. 

Myxopods - Merozoites, 

Ookinete— Vermicide or travelling vermicide. 

Plasmodium falciparum (Blanchard)=H. pracox, the parasite of 
malignant Malaria. 

Plasmodium immaculafcum (Schaurlinn)=H. pracox, the parasite of 
malignant Malaria. 
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msmodium malaria (Schaudinn)^ H. malaria, the quartan parasite. 

Plasmodium vivax (Schaudiim)=H. vivax, the parasite of benign ter¬ 
tian malaria. 

Quartan fever—Malarial fever of 72 hours* cycle, caused by H. malaria. 

Quotidian aguesaDaily Malaria fever, caused by the sporulation in 
multiple infections. 

Schizogony=The Endogenous life cycle. 

Schizont—The mature, non-amoeboid, spore-forming parasite, which 
produces the Endogenous reproduction. 

Spores=(tt) In the Endogenous cycle are round and called Merozoites. 

(6) In the Exogenous cycle are spindle-shaped and called Sporozoites 

Sporo blast—The third stage of the zygote, consisting of spores formed 
round the divided nuclei (or synkaryon). 

Sporogony—The Exogenous life cycle of the malarial parasite. 

Sporont=The mature, sexually differentiated parasite concerned 
in exogenous reproduction. 

Sporosoites^tSp'mdle shaped spores formed during the Exogenous cycle. 

Trophozoites—The miniature amoeboid parasites in corpuscles. 

Vermicide (or u travelling vermicule ’*) is the name given to » zygote 
during its second stage, when it becomes elongated and motile. 

Zvgote=The sexual result of fertilisation of a maerogamete by a mic¬ 
ro game to. 

Zygo to blast—Spo rozoite. 

Zygo tome rc=Ookinete. 

The following are the morphological differences between 
the three malarial parasites:— 



Tertian. 

Quartan, 

Malignant. 

Time of Sehizo- 
gonous cycle. 

48 hours. 

72 hours. 

Irregular. 

Pyrexia resulting. 

Every other day. 

Misses 2 days, 

1 

Irregular or con¬ 
tinued. 

Effect on corpus¬ 
cles. 

Enlarged a n d 
pale. 

Diminished or 
normal and 

normal colour. 

Not definite, pa¬ 
rasite small. 

Pigment. 

Fine, considerable. 

Coarse. 

Scanty. 

Amoeboid tenden¬ 
cy. 

Very marked. 

Less marked. 

Active. 
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No, of Merozoi- 
fces. 

12 to 24 like a 
rosette. 

0 to 12 like a 
daisy. 

- Variable but 
few. 

Site of sporula- 
tion. 

Peripheral blood. 

Peripheral blood. 

\ 

Liver, spleen and 
bone marrow. 

Male spo rents.* 

Circular or oval. 
10* in diame¬ 
ter, Larg e 
nucleus cent¬ 
ral. Lighfcl y 

stained pro¬ 
toplasm. 

Circular or Oval. 

: j 

I Crescent or sau¬ 
sage-shaped. 
Pigment gran¬ 
ules scattered. 

Female sprouts * 

Circular or oval 
12(46' in dia¬ 
meter. Cyto- 

pl asm stains 
deeply. 

Do. 

Crescent or sau¬ 
sage -sh aped. 
Pigment gran¬ 
ules aggregated 
round nucleus. 

Sehuffner’a dots 
(i.e., fine red* 
granules thr-j 

oughout infect-j 
ed corpuscle.) j 

Present. 

Absent. 

Absent. Coarse 

granules and 

clefts may 

occur round 

parasite. 


* It is only at maturity that the sporonte are seen in the peripheral 
blood. 
































CHAPTER VIII. 


Disinfection. 

Disinfectants are the agents which destroy the germs of 
disease or the infective material which conveys those germs. 
An antiseptic , on the other hand, is a substance which merely 
restrains the growth of organisms and prevents animal 
and vegetable matters from decomposing. Deodorants , which 
arfrequently confused with disinfectants, are substances 
which serve to cloak offensive smells either by their own 
odour or by oxidation. 

Complete, disinfection is that in which both bacteria and 
their spores are destroyed, and incomplete is that in which 
the bacteria only are killed. In practice, disinfection is 
accomplished by the agency of heat and chemical substances 
but there are certain accessories which play an important 
part and may properly be considered here, viz., mechanical 
cleansing, light and desiccation. 

Mechanical cleansing ,— Cleansing with soap and water 
unquestionably removes many organisms and the scrubbing 
of floors, furniture and wood-work is a necessary adjunct to 
chemical disinfection. Again, in disinfecting a room lately 
occupied by a phthisical patient, the removal of dust from 
the walls by means of dough, as advocated by Esmarch, 
affords a valuable safeguard to the workman employed, as the 
dust is entangled in the dough instead of being scattered 
about. The dough is subsequently destroyed by fire. 

Light is a most important factor in keeping down the 
number of bacteria, as it has a deleterious action on them in 
their vegetative form and to a less extent in their spore form. 
The ultra violet rays are much more powerful than the infra¬ 
red. The effect is increased by the presence of air and mois¬ 
ture and is probablv due to a process of oxidation, varying 
.50 
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according to the duration of exposure, the intensity of the 
light and the variety of organisms present, 


Desiccation or drying may kill many of the non-sporing 
organisTns, e.g stapliylo and streptococci, Typhoid bacilli, 
etc., but the spores of spore-bearing organisms are not 
destroyed. They resist drying for an indefinite period and 
really become more difficult to kill by other means. The 
Anthrax and Subtilis bacilli are examples of this latter class. 

Valuable though these accessories are. public authorities 
have to tak< more active measures, and these include the use 
of heat in one form or another or of chemical substances. 

Objects of disinfection .—It may be necessary to employ 
agents for the destruction of known germs of disease, or for 
the destruction of the infective material of other diseases, the 
causative agent of which has not yet been isolated, but which 
is in all probability organisrnal in nature. On the other hand , 
the main object may be not so much the destruction of 
the germ itself directly, as the destruction of the carrier of 
the genu. Modem research has clearly demonstrated the 
part played by certain insects in the spread of communicable 
diseases, and it may be against such carriers more particularly 
that our efforts should be directed, e.g., fleas in Plague, 
certain varieties of Anopheles mosquitoes in Malaria, Ste- 
gomyia mosquitoes in Yellow Fever, Hies in the spread of 
Cholera, Typhoid and intestinal diseases such as Diarrhoea, etc. 
Again, the destruction of organisms may be necessary for 
the preservation of food materials, e.g., sterilization of food in 
the process of tinning such materials. It cannot be too clear¬ 
ly understood by the Inspector that disinfection is not meant 
to replace cleanliness and that the wholesale sprinkling of 
foul surfaces and objects with disinfectant fluids and powders 
is a procedure both wasteful and useless. Preventive medicine 
demonstrates more and more the value of cleanliness and 
that to cloak the smell of foul and decomposing matter with 
a powerful deodorant is a waste of time and indicative of an 
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absence of knowledge of the true use of such agents, or 
of gross negligence. This matter is referred to here because one 
so often sees such practices adopted, and for this sanitary 
authorities are themselves much to blame, owing to the indis¬ 
criminate distribution of so-called disinfectants to householders 
without first explaining the imperative necessity of re¬ 
moving the source of nuisance before applying deodorants 
or disinfectants. 


Disinfection by heat.— Heat as a disinfectant may be em¬ 
ployed in the form of dry heat or moist. 

Dry heat .— As dry, hot air depends upon conduction and 
only very slightly upon convection for its action, it cannot 
penetrate very far into bulky articles. Disinfection by dry 
heat has been almost universally superseded by disinfection 
by moist heat on account of the disadvantages associated 
with the former, which may be summarised as follows. I lie 
duration of exposure and degree of temperature attainable 
are limited by the tendency to scorch. Its penetrative power 
is small and articles, which on the surface are scorched, may 


in the interior never have been heated to a proper temperature. 
It is slow in action and its germicidal power is less than that 
of steam at any given temperature. Moreover, some parts of 
the hot air chamber are hotter than others and consequently 
Infected articles are acted upon unequally. 


Disinfection by Steam. 

Steam is the agent used by most public authorities at the 
present time for the disinfection of bedding, clothing, etc. 
It enables a higher temperature to be reached without 
danger to the articles, and moreover it lias a much greater 
penetrating power than dry heat, and is more rapid. The 
steam may be supplied to the disinfector either from an 
existing boiler used for some other purpose, or from a special 
separate boiler used only for the disinfector, or lastly, the 


788 


Sanitation in India. 


■■■■■■If 

jacket of the disinfector may serve as a boiler, examples of 
which, will be referred to at a later stage. 

Steam at a given pressure is not equally efficient, whether 
it is used as saturated steam or super-heated steam. Satu¬ 
rated steam is steam at a temperature very slightly above that 
at which it has been generated and therefore condensing on 
being slightly cooled. Super-heated steam is steam at a 
temperature at least several degrees above that at which it 
was generated and so resembling gases in that it requires to 
be compressed, or cooled considerably, before passing into 
the liquid state. It is a bad conductor of heat, resembling 
air in that, respect. Saturated steam, on the other hand, can 
easily convey heat and, on coming in contact with cold ob¬ 
jects, condenses and in doing so imparts its latent heat to 
those objects and shrinks very considerably in volume (~ )* 
When the temperature of the object is raised sufficiently, the 
water thus condensed is vaporized again. When this takes 
place in connection with a pillow or other porous article, 
successive layers become heated in turn, provided always 
that the contained air is allowed to escape : otherwise, if 
allowed to remain, it interferes with the penetrative power of 
the steam and therefore with rapid heating. 

Super-heated steam is saturated steam which, after having 
been removed from the presence of water, has been surcharged 
with heat. It cannot endure in the presence of water, as 
the latter will absorb the surplus or super-heat until the steam 
reverts to the saturated condition. 

Defined in another way, saturated steam is fully evaporated 
water. It is perfectly dry and contains, in a given volume 
and at a given temperature, the maximum weight of evaporat¬ 
ed water and incorporated heat. In the boiler it has the same 
temperature and pressure as the water from which it is 
produced. 

Steam either in the saturated or the super-heated condition 
may be confined, or it may be in motion, i.e., current steam- 
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_wer, it may be used at atmospheric or low pressure or 

at high pressure. The term ‘ low pressure ’ as applied to 
disinfectors means steam given of? at boiling-point and 
atmospheric pressure. Similarly, ‘high pressure ' means only 
a pressure of 10 to 15 pounds, representing at ten pounds 
a temperature of 115° Centigrade. Very many experiments 
have been made by different observers to test the relative 
efficiency of various types of disinfectors. Esmarch using 
Anthrax spores and current super-heated steam concluded 
that current steam should never be super-heated. Such 
steam cannot condense until it has been cooled to the satur¬ 
ation-point, and consequently it can only act as dry, hot air 
by conduction. The use of super-heated steam means a longer 
exposure and consequently a greater consumption of fuel 
and more liability to injure the articles, with less reliability 
as to disinfection. 


Air in the interstices of the clothing greatly interferes 
with the penetration of the steam. This difficulty can be 
overcome in various ways. One method is to pass a rapid 
current of steam through the chamber, which must be pro¬ 
vided with a sufficiently large outlet and means whereby 
steam can be generated rapidly. Another method is to 
provide a vacuum or exhaust pump to extract the air prior 
to disinfection, and a third way is to, from time to time j 
intermit the pressure within the chamber. The sudden 
reduction of pressure causes an expansion of the steam in 
the interstices of the material under treatment, and vaporiza¬ 
tion of the moisture contained therein which displaces the air 
in the articles. 

Much has been written by the supporters of the two differ¬ 
ent systems, viz., current steam and saturated steam under 
pressure. The former is cheap, the apparatus is simpler and is 
easy to work. For many, if not all, practical purposes the 
prolonged exposure of infected articles to a rapid current 
of steam, especially if that steam is kept a few degrees above 


790 


Sanitation in India. 



condensation-point, produces disinfection and, if prior 
introduction of the current steam, a vacuum, or partial va¬ 
cuum is produced, the penetrative power of the steam is 
increased and its action is more rapid and powerful. Current 
steam is eminently suited for small installations and where 
skilled labour is not available. The opponents of this system 
object to it on the ground that it is difficult to control the 
rate of the current and the rate at which the steam is gene¬ 
rated, and they claim that with saturated steam under pres¬ 
sure there is a constant and efficient condition under control 
and that in practice it is easier to expel air by this method 
than by current steam. Steam under pressure, however, 
requires a much heavier and more costly apparatus. 

Whatever typo is used, for practical purposes, it is neces¬ 
sary that the chamber be of a suitable size, the most useful 
being one which is about C to 7 feet in length and 4 to 5 feet 


in depth. 

The rapidity of the penetration of heat into articles is 
ascertained by placing within them a thermometer, which on 
registering the required temperature rings a bell by reason 
of the mercury completing the circuit of an electric current 
from a battery. The efficiency of the provision for drying 
the articles is gauged by the amount of moisture remaining 
in them after removal from the stove, as calculated by the 
increase in weight of the articles. The maximum tempera¬ 
ture reached in the stove and the uniform distribution of the 
heat may be tested by means of recently standardised maxi¬ 
mum thermometers wrapped up in blankets and exposed in 
the stove ; and the pressure within the stove can be ascer¬ 
tained at any time by the pressure-gauge. 

Of the numerous types in use in the different parts of the 
world, a few of the better known ones may be referred to. 


(I) Goddard, Massey and Warner's—A high pressure apparatus. Is 
more or less square in shape. It is steam-jacketed and has steam-jacketed 
doors. The jacket of the apparatus is half filled with water and serves as 
a boiler, the furnace being situated immediately lx?low it, The pressure 
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In the jacket is usually limited to 20 pounds and the; pressure in the 
chamber is the same or slightly lower. Arrangements are made to pass a 
current of hot air through the chamber, immediately before and after 
disinfection, by means of which the articles are wanrted prior to, and 
dried subsequent to, disinfection. Exposure for twenty minutes is usually 
allowed. 

This apparatus can be supplied with a sc pa rate detached boiler if desired. 

(2) The Equifex Disinfector uses saturated steam tinder pressure ; 
originally made by Genes te Herscher and Co. of Paris. This apparatus 
has no jacket but has the usual two doors which arc provided with 
wheels, and floor rails to facilitate opening and closing, and also rails on 
which runs a wheeled cradle for the clothing. The steam is derived from 
a boiler which is quite distinct from the apparatus itself. Several sizes 
and types are constructed. One type, which is used both by the Bonu 
bay Municipality and the. Bombay Port Health Authorities, works with a 
pressure of from 7 to 10 pounds per square inch. Another type works 
at from 2 to 5 lbs. pressure. Means for producing a vacuum in the 
chamber are provided and then; is a coil of pipes containing steam run¬ 
ning through the chamber ; these coils assist drying after disinfection and 
also prevent undue condensation of steam. At intervals the ;treasure of 
steam is intermitted, Ir\ recent patterns there is a recording gauge, 
which traces on a chart the tempe rature in the chamber throughout the 
whole period of disinfection, thus serving as a check on the attendant 
in charge. The exposure allowed is usually about 20 minutes. The 
cylinder is covered outside with a non-conducting composition and wood 
to reduce loss of heat by radiation and furnished with separate doors for 
infected and disinfected articles respectively. 


(3) The Washington Lyon is oval in section. It opens at both ends, 
and has a jacket surrounding the wall of the disinfecting chamber, between 
which there is a space of 3 to 4 inches. A vacuum-producing appa¬ 
ratus is provided. It has a separate boiler, and the pressure at which it 
works is about between 10 to 20 lbs. per square inch. As at present 
used, the pressure in the jacket is somewhat lower than that in the 
chamber, the main use of the former being to heat the latter before 
steam is turned into it. The doors are non-jacketed. Before commenc¬ 
ing disinfection proper, a current of steam should bo allowed to pass 
through the chamber. 10 or 20 minutes suffice for the penetration of 
even bulky articles ; when disinfection is complete, the steam is allowed 
to escape from the chamber; the door is opened and the articles 
removed. 

[f it is desired to dry the articles thoroughly they may be exposed to 
the heat of the steam in the jacket. 

(4) Messrs. Manlove, Alliot and CJo/s High Pressure Disinfector. — 
The chamber is provided with a jacket and, as the pressure of steam 
in the latter is somewhat greater than in the chamber, the steam in this 
is slightly superheated. A vacuum apparatus is provided, which serves 
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AUrth to rcmoro air and, after completion of disinfection, to draw a current 
of dry, hot air through the apparatus, thus drying the articles contained 
thereto*. 


NEW TYi’K THRESH CURRENT STB&M. 

(5) Thresh's Low Pressure Disinfector consists of a chamber surround¬ 
ed by a jacket, which contains a solution of calcium chloride. 
The jacket acts as a boiler, the furnace being situated underneath. 
The 3alt present raises the temperature at which the water boils 
and the steam rises at about a temperature of 106° C. without applying 
extra pressure. It is a low pressure current steam apparatus, the steam 
being slightly super-heated. The process is finished in about an hour. 
The apparatus is simple, cheap ind efficient. 

As the water of the boiling solution evaporates, an equivalent amount 

automatically introduced from a small cistern with a ball valve 
arrangement. 

(6) The Reck Apparatus is largely used in Denmark. It is on the low 
pressure current steam principle. It has no jacket. There is an 
arrangement by which a cold water shower can be turned into the 
chamber, with the object of removing all steam from the interior in the 
.shortest possible time after disinfection. 
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ty^hL water is not permitted to fall on the clothes. The low pressure 
SSWam is delivered to the apparatus by an automatic regulator at a rat* 
which cannot be exceeded. For ordinary work, the pressure is about U 
pounds. The sudden introduction of the cold shower causes a rapid 
cooling and condensation of all live steam in the chamber, the vacuum 
produced being replaced by air entering through a valve in front of the 
apparatus. 

The steam enters at the top and the exhaust outlet is at the bottom* 
The current of steam passes through, the whole time. The steam is at a 
temperature of about 104® 0. to 1(K>° C. 

The apparatus is cylindrical in shape, three feet in diameter and seven 
feet long. 

The arrangement for drying consists in a simple water jacket that sur¬ 
rounds most parts of the disinfector. During the steaming process, the 
water in the jacket is heated to the same temperature as the interior. 
When the process of disinfection is completed, air is allowed to pass 
through the disinfector, and the water jacket gives off heat enough for 
drying the articles completely before they are taken out. 


‘WSUPPAY 


A Disinfecting Staticgn should comprise — 

(1) Two rooms completely separated from each other 
by a wall into which the stove is built, so that it 
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communicates with both rooms. The infe< 
articles are brought into one room and placed in the 
stove, and after disinfection they are removed from 
the other end of the stove, which opens into the 
D on-infected room. No infectious material must 
be allowed to enter the non-infected room, and 
there should be no direct means of communication 
between it and the infected room. The floors and 
walls of both rooms should be made of some smooth 
and non-porous material, which can be readily and 
efficiently cleansed by water; an exceptionally 
good provision should be made for ventilation and 
light. If good ventilation is not provided, the rooms 
become very hot in the summer time, and it is a good 
plan, in order to reduce the heat and to protect the 
articles from dust and smoke, to arrange that the 
stoke-hole and coal-store are outside the compart¬ 
ments when the furnace is immediately under the 
disinfecting oven ; and even when the boiler is 
separate, the stoke-hole and coal-store should be 
placed in a small compartment, shut oil from the 
working rooms. 

(~) An incinerator and destructor, provided with a 
small second fire to cremate the products of imperfect 
combustion before they pass up the flue. 

(3) Separate sheds for (a) vans employed to bring in 
infected articles, and (6) those employed to return 
the disinfected articles. 

(4) A laundry and bath-room should also form part of a 
disinfecting station, and a charge may be made for 
any laundry work undertaken after the disinfection 
of infected articles. 

llie Disinfecting Station proper .—The walls should be 
lined with glazed brick or tiles, carefully jointed, or with some 
other hard, smooth and non-porous material; and there 
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— PLAN OF SUITABLE BUILDING — 


FOR DISINFECTION STATION. 

should be as few angles as possible to harbour dirt. The 
floors should be laid in concrete, grouted over to a smooth 
surface with cement, and with ample provision for drainage. 
The rooms for infected and disinfected articles, respectively, 
should be so arranged that direct communication is impossible 
and the doors of these rooms should be placed at the extreme 
ends of the building. 

Collection and delivery of articles ,—Separate vans should be 
used for the infected and clean articles , and these should have 
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Active colourings ; as by picking out with red the infected 
van, and the van delivering the clean load with white. They 
should be zinc-lined, and constructed internally so as easily 
to be cleaned. Such vans cost from £50 te £60 each. The 
van men should have books with duplicate lists of the articles 
removed, which lists should be initialled by the owner on 
collection and lifter delivery. 

Ihe system of collecting the smaller articles in canvas bags, 
which can be put direct into the oven, is generally adopted. 
By this arrangement, the risk of articles belonging to different 
premises being mixed at the station is almost removed, but 
separate parcels must always be made of articles which are 
damaged by steam disinfection. It is a good plan to place 
coloured fabrics in bags separate from the white articles ; 
and if each article is carefully folded up and packed in the 
bag, the articles are not so badly creased as is otherwise 
often "the case. 


Disinfection by Chemical Substances. 

Chemical substances are most usually employed in either a 
gaseous or a liquid state. They may act on organisms in 
three different ways:—(1) by attenuation, the organism losing 
its pathogenic action, e.g., Anthrax bacilli immersed in a 
solution of carbolic acid of a strength of 1 in 1,000 ; (2) by 
inhibition, i,e the organism is unable to grow or multiply 
in the presence of the chemical, the removal of which, how¬ 
ever, enables growth to proceed ; and (3) by killing the orga¬ 
nism outright, i.e,, exercising a true germicidal action. 

An ideal disinfectant should possess the following pro¬ 
perties. It should be cheap, of constant composition, readily 
soluble in water, easy of manipulation and certain in action, 
and it should be able to act even in the presence of organic 
matter, e.g. t urine and feces. It should be non-poisonous, 
non-corrosive, non-bleaching, and non-in jurio us to wood, 
linen, paper and metal. 


Disinfection by Chemical Substances. 
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Disinfection, in general, presents many difficulties in this 
country. In a very large number of cases gaseous disinfect¬ 
ants are precluded from use, owing to the structural arrange¬ 
ments of the house. The difficulties of making the poorer 
class residences even comparatively air-tight are almost 
insuperable. The walls and roofs are not even water-tight, 
and in many instances rat-runs communicating with the 
exterior are of common occurrence. Then, again, the value 
of many liquid disinfectants is negatived, owing to the pre¬ 
valent custom of having earthen floors which are periodically 
smeared with cowdung. The presence of so much organic 
matter largely interferes with the action of disinfectants. 
Iii the better class houses, however, these conditions do not 
obtain and for that reason it is proposed to describe certain 
disinfectants, largely used in the Western hemisphere, as 
there is no reason why they should not be used with the same 
amount of success in this class of dwelling. 


The consideration of the particular disinfectant to be 
used on any given occasion largely depends on the nature of 
the disease and its mode of spread. This is necessitated 
because some disinfectants, which may have a rapidly fatal 
effect on bacteria, may entirely fail to kill fleas or bugs, etc. 
and obviously therefore, if a disease is spread by the latter 
agency, some disinfectant which combines a pulicidal and a 
bactericidal action is indicated. For example, Capt. Gloster, 
t.'M.s., lias shown that an acid solution of corrosive sublimate 
even in the strength of 1 in 500 failed to kill fleas after an 
exposure of ten minutes. Perehloride of mercury is an 
excellent disinfectant after many diseases, but it is obviously 
not indicated in a disease such as Plague which is spread 
largely by fleas. Then, again, Clayton gas, which has such 
an excellent effect in ships, has been shown to be more or less 
ineffectual in the typical Indian poorer class dwellings, by 
reason of the impossibility of making them anything approach¬ 
ing air-tight. It is imperative, therefore, that the responsible 


MIN/STVjj, 


Sanitation in India. 

authority should select a disinfectant with due regard to 
local, conditions : in some cases a gaseous one can be used, 
in others it is contra-indicated ; further, in certain instances 
the ordinary well-known liquid disinfectants can be used, 
•whereas in other cases a pulicidal and bactericidal agent 
is necessary, e.g., in Plague, Remittent Fever, etc. With 
this reservation we may pass on to the more common gaseous 
disinfectants and their method of use ; these include sulphur 
dioxide, formaldehyde, chlorine and, of more recent date, 
producer gas. 

Sulphur Dior He. 

This gas can be generated by burning sulphur, either in the 
form of a powder or in rolls, cones or candles. Of recent 
years, cylinders containing the gas in a compressed form are 
on the market, thus reducing the risk from fire. Another 
method of generating the gas is by burning carbon bisulphide 
in a lame. Comparatively recently, an invention known as 
the Clayton gas apparatus has been introduced, which 
forces the gas into the room to be disinfected and thereby 
brings about a greater concentration and diffusion of the 
disinfectant than in the older methods. 

Before using any gaseous disinfectant, it is necessary to 
close all openings and crevices. All windows, doors and 
fireplaces, if present, must be closed with gummed paper, and 
when all possible sources of ventilation have been sealed 
except the exit from the room, the walls and floor should be 
moistened with water, as the gas has a more powerful action 
when moist, and finally , having started the operation, the exit 
should be sealed. When rolls or powdered sulphur is used, the 
quantity allowed should be one pound for every 400 cubic 
feet of air space. It should be placed in a fire-proof receptacle 
over water and to aid its ignition alcohol in small quantities 
mav be poured over it. If cones or candles are used, the 
number required, will depend on the amount oi sulphui. in 
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each. At the end of about 8 to 10 hours, the room may be 
entered and the doors and windows opened wide. 

Sulphur dioxide acts as a powerful reducing agent, uniting 
with the oxygen of many substances to form sulphuric acid ; 
on the other hand, it may occasionally give up oxygen. 
As a disinfector and destroyer of rats, Klein and others have 
shown that this gas can be quite as powerful germicidally 
as formalin. 

Of recent years the Clayton Disinfecting Company have 
placed a series of machines on the market. These machines 
can be classed under two heads, viz., (1) High Strength Gas 
Machines and (2) Dilute Gas Machines. Disinfection by 
the former is carried out by converting a part of the atmos¬ 
phere in a room into a gas containing from 12%to 18% of SO*, 
and allowing this to mix with the rest of the air in the room. 
This strength is suitable for hospital wards, rooms and empty 
holds of ships, but lor holds filled with cargo or for ware¬ 
houses closely packed with merchandise, the Dilute Gas 
Machine is preferable. This will rapidly convert all the air 
in a room into a gas containing 3%SO-\ In this system, 
the air in the compartment undergoing disinfection is ex¬ 
tracted and, as it is drawn through the machine, becomes 
converted into a disinfecting gas at a high temperature by 
passing over burning sulphur in a specially constructed 
generator. It is then cooled and forced by pressure back 
into the compartment Delivery and suction operations, 
which are produced by a powerful blower, proceed simul¬ 
taneously and the volume of air withdrawn is equal to the 
volume of disinfecting gas delivered into the chamber; so, if 
any leakage occurs, it is only due to diffusion. The room 
must be properly closed by pasting up doors, windows, 
fireplace, etc. 

The advantages claimed for the machine are *— 

(1) The heat from the combustion of the sulphur is not 
set free in the room'and. consequently, damage due 
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to condensation of water vapour is eliminated, 0 , 0 ., 
discoloration. 

(2) The room can be charged with gas for as long as 
desired at a given strength. 

(3) Certain types of machines (e,g. f A & B) can be em¬ 
ployed for extinguishing fires in closed compart¬ 
ments, e.^., skip-holds. Experiments were carried 
out for the Local Government Board in 1905-6 by 
Mr. J. Wade to determine the efficiency of Clayton 
gas in disinfecting cargo in the holds of ships. 

Cor this purpose a model ship’s hold, stowed with a general 
cargo, was used : means were taken to enable samples of gas 
to be drawn from any part for analysis, whilst rats and 
bacterial cultures were inserted to thoroughly demonstrate 
the action of the gas. Cultures, dried on paper and enclosed 
in glass tubes, as well as cultures planted in agar were used, 
and over 1,100 tests of gas were made. 

A summary of the results is given below :— 

“ Rats and insects would be destroyed in less than twO hours by the 
uniform diffusion of at most 0 5 per cent, of sulphur dioxide. This con¬ 
dition is easily and quickly realised in cabins and empty holds, and in the 
space around the cargo in a loaded hold; but, owing to the extensive 
absorption of this gas, air containing 3 per cent, of it must be circulated 
around the cargo for S to 12 hours to ensure adequate penetration. 

*.* Pathogenic bacteria in exposed places would also be destroyed by the 
above treatment, and if the hold be closed for a like period afterwards, 
sufficient penetration will have taken place to ensure the disinfection of 
all those parts of the interior of the cargo in which these bacteria are likely 
to be present. Complete penetration can in extreme cases be secured by 
repeating the fumigation without opening the hatches. 

“ Textile fibres and fabrics, metals and furniture are not affected by 
sulphur dioxide, but are liable to injury by the accompanying sulphuric 
acid, when the gas is produced by burning sulphur, unless they are pro¬ 
tected by means of a suitable covering. Jute in bales is not affected in 
any case. 

“ Moist food stuffs, such as fruit, vegetables and fresh meat, arc un¬ 
eatable after exposure to sulphur dioxide, and wheat in bags is rendered 
useless for bread-making ; but owing to the vslowness of penetration, wheat 
in bulk is not seriously affected. Barley and maize are practically un¬ 
affected by fumigation with sulphur dio xide.- 
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The gas evolved appears to consist mainly of the 
nitrogen of the air and a small amount of unconsumed oxygen, 
with sulphurous acid in varying amounts up to 15% and a 
considerable amount of sulphuric acid in suspension, the 
presence of which makes the mixture white and opaque. 

In various experiments in ships, it has been found that 
when the hold was empty, Plague and Cholera germs were 
destroyed after a few hours' exposure to an atmosphere 
containing about 5% of S0 2 , Rats were readily killed 
in two hours, so also fleas and 'cockroaches with a uniform 
diffusion of not more than 05% of S0 2 through the hold 
of the ship. The duration of exposure proved to be of more 
importance than the degree of concentration of the gas. 
With a cargo in the hold, the results were somewhat different. 
The penetrating power of the gas was found to be very gradual 
more particularly in the case of woollen and other fabrics 
(not cotton) done up in tight bales. This is due to the pro¬ 
perty which the fabrics have of absorbing the gas; this 
absorption takes place in the outer layers of the bales. 
Wool was found to absorb as much as ten times, and jute at 
least four times its own volume of the gas. Similar absorptive 
action was shown by grain and other food stuffs and in the 
case of flour, the amount of sulphurous acid retained made 
the flour useless for baking. With a bold full of cargo, it is 
probable that all germs and ail rats and fleas cannot be des¬ 
troyed It has been found that, if it is desirable or necessary 
to disinfect a ship before discharge of cargo, a small proportion 
of producer ga^ (say 10%) should be added to the Clayton 
gas. The machine drives the sulphur fumes into the lower 
part of the hold and extracts air from the upper. 

In a modern city, composed of well-constructed houses, 
one can readily understand that these machines can and do 
perform their work satisfactorily, due to the fact that the 
rooms can be rendered approximately air-tight, but in the 
ordinary lower class Indian dwellings such a necessary con- 
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^Suion is impossible of attainment, and in Indian villages the 
great majority of the houses have walls made of bamboo 
laths and mud or of kerosine oil tins. Moreover, rat-runs or 
burrows abound and to make such a dwelling rat-proof prior 
to disinfection is obviously hopeless. 

Experiments recently carried out at the Bombay Bac¬ 
teriological Laboratory would appear to show that rats can 
readily be killed with Clayton gas, when they are confined 
in an open room but. if they are allowed to move about 
freely, some may escape before the concentration of the gas 
becomes strong enough to ovecome them; moreover, certain 
types of burrows may afford shelter to the rats which 
thus may escape destruction. 

In the Presidency towns and many cities of India, where 
numerous well-constructed modern houses exist, this method 
of disinfection can readily be carried out. 


Formaldehyde . 


The germicidal action of this gas has been clearly demon¬ 
strated and many devices have been suggested for its use. 

(1) TrMat's Autoclave ,—The apparatus is worked from outside the room 
which it is desired to disinfect, the gas being introduced by means of a 
tube or nozzle. The autoclave is charged with a mixture of formalin, 
glycerine, calcium chloride and water. Heat is then applied and the 
pressure raised to 50 or 00 lbs. ; the cock is then opened a^id the ejection 
of gas begins and continues until the pressure falls to 20 lbs., when the 
pressure is again raised and the process repeated so long as vapour continues 
to rise or escape from the nozzle of the autoclave. 

(2) Lingner's Apparatus comprises a central receiver which is charged 
with formalin ; surrounding this is a ring boiler containing water, and this 
is heated by means of methylated spirits contained in a heating ring under, 
neath the boiler. When the water in the ring begins to boil, the steam 
passes through a pipe into a central receiver, and the combined steam and 
formalin are conveyed by means of four nozzles into the atmosphere of 
the room in the form of a fine spray. The bacteriological tests with 
this apparatus have proved satisfactory in the highest degree. 

(3) Schering's method .—Tablets of paraformaldehyde are volatilised 
by burning over methylated spirits in a patent lamp. The tablets weigh 
one gramme each. In Germany the Aesculap lamp is largely used for the 
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purpose ; in England the Alforma-nt lamp, and more recently the Hydro, 
formant lamp has been devised to yield more moisture than the other 
patterns. By this latter lamp, water is converted into steam at the same 
time as the tablets into gas. For every 100 cubic feet of air space, ''five 
tablets should be burned. 


(4) Fonriegene Richard.' —In this apparatus there is a central reservoir 
containing methyl alcohol, which is conveyed to specially constructed 
burners by V shaped tubes. In connection with each burner there is a 
wire-case containing platinised asbestos, and aho a wick and chimney. 
So long as air reaches the wick from below, the alcohol will continue to 
burn, but by tightening up a special screw one can extinguish the flame* 
When the platinised asbestos has been sufficiently heated, the flame is 
extinguished, and the vapour of th< methyl alcohol, continuing to rise 
passes over the heated asbestos and, being only imperfectly oxidised, 
splits up into water and formic aldeyhyde. One lamp containing about 
three litres of alcohol is sufficient for a room containing about 3,000 cubic 
feet. 


(5) The Potassium Permanganate — Formalin Process . — In this method 
a solution of formalin ia poured on to crystals of permanganate, resulting 
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(6) The sheet spraying method .—Two sheets hung at an angle of 45° 
are damped and then sprayed uniformly with a given quantity of formalin. 

Formalin solution can also be applied by means of a sprayer, of which 
there are several patterns on the market, 

(7) The Trenmr Lee m ethod .—Formalin is heated to boiling point in a 
retort, as a result of which formaldehyde gas and water vapour pass out 
into the room. 

M. Daniel Base conducted experiments to determine the amount of 
formaldehyde gas given off by a definite quantity of formalin by five 
well-known methods. The volumes yielded by the methods employed 
were in the following order of merit:—(1) the Trenner Lee retort, (2) 
Trillat’s autoclave, (3) the potassium permanganate process, (4) the sheet 
spraying method, and (5) the Kuhn lamp. For simplicity M. Base con¬ 
sidered that the potassium permanganate process was preferable to all 
the others. It should be issued in the proportion of 300 grammes of 
the salt to 000 o.c. of formalin. Trillat’s autoclave, although it did not 
give such a high percentage of gas, has an advantage in that a uniform 
quantity is kept up for a long time. The Kuhn lamp yields a low amount 
of gas but possesses the merit of producing more moisture in the air of the 
room than the other methods : a point of value, as it is preferable to nearly 


very’ rapid evolution of gas, which has been shown by Professor It. H. 
rfch to consist of formaldehyde, water vapour, carbon dioxide and traces 
of formic acid. For a space of 2,000 cubic feet, about ten ounces of per¬ 
manganate and one pint of formalin are required. The walls of the rooms 
should be first damped and the air sprayed with water. 
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saturate the air of the room with moisture in order to favour the 
condensation of moisture formaldehyde on the various articles. He further 
lays down the practical requirements for effective disinfection by formal¬ 
dehyde l) Five grammes of formaldehyde in each cubic metre of 
space, %.e. y 0*1416 gramme per cubic foot and (2) the temperature of the 
room should not bo allowed to fall below 50° Fahr., the best temperature 
being 68° to 77° Fahr. The gas should be allowed to act for seven hours. 

Mr. Clintie, experimenting in the disinfection of railway 
carriages with formaldehyde, arrived at the conclusion that 
very little formaldehyde was produced at temperatures 
below 60° Fahr. owing to polymerisation of the gas. A 
large quantity of gas assists penetration as do a high tem¬ 
perature and Immidity, but even then, as its penetrative 
power is so little, it should not be used for articles requir¬ 
ing a high degree of penetration. For simplicity and 
rapidity he found the formalin permanganate process was 
the most efficient and more fatal to the Tubercle bacilli 
than any other method. He remarks, however, that the pre¬ 
sence of water is unnecessary. Tubercle and Coli communis, 
Diphtheria and Typhoid bacilli and Bacillus subtilis were 
all killed. 


Chlorine. 


Chlorine is a gas extensively used for disinfection purposes. 
It is a heavy, very irritant gas, which destroys organic matter, 
bleaches organic pigments and destroys odours. It can be 
generated in many ways :— 

(1) By heating a mixture of sodium chloride 8 parts, 
manganese dioxide 2 parts, sulphuric acid 2 parts and water 
2 parts, per thousand cubic feet of air space. 

(2) By acting on manganese dioxide with hydrochloric 
acid. 

(3) By mixing bleaching powder and strong sulphuric 
acid in the proportion of 1| pounds of the former to 6 ounces 
of the latter for each 1,000 cubic feet of air space. The re¬ 
action which follows results in the formation of calcium 
sulphate and hydrochloric and hypochlorous acid. These 
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and form chlorine and water. The re¬ 
represented thus— 

H 2 S0 4 = CV/ 8 O 4 + 2 HCIO. 

[* SO = CoS0 4 +2HC1. 

ICIO ** h 2 0 2 3 4 +ci 2 . 


The acid acts at first only on the hypochlorite giving a 
sulphate and hypochlorous acid but, if enough be added, the 
chloride also is attached giving sulphate and hydrochloric acid. 

Carbonic acid acts only on the hypochlorite giving a carbo¬ 
nate and hypochlorous acid and this, in contact with organic 
matter, splits up into hydrochloric acid and oxygen. 
Ca(C10 ; 2 + C 0 2 + H 2 0 =* QaCO a + 2HC10. 

Delepine strongly recommends that walls, ceiling and 
floors be brushed with a solution of bleaching powder of a 
strength of 1 in 100 to ensure more certain contact. Further, 
the activity of this solution may be increased by adding a 
little acid to the solution or by having acid fumes in the air 
and raising the temperature. The mixture is used in the 
proportion of 2 ounces of bleaching powder to one pint 
of water. Th^ difficulty in regard to this very valuable 
disinfectant is that in a hot climate it is apt to deteriorate and 
lose its power of destroying microbes. Hankin of Agra states 
that specimens having a coarse granular powder keep longer 
than other specimens in which the material forms adherent 
masses, and summarises a series of experiments thus : 

1. Chip ride of lime, t.e.. bleaching powder, when fit for me has a. strong 
smell of chlorine. If kept in a hot climate, the amount of available chlorine 
will be about one-third of the original in about three months, after which 
time the amount of chlorine may be less and the lime will then be unfit 


for use. 


2. Chloride of lime is readily attacked by various kinds of organic 
matter. It is therefore unsuitable for dealing with sewage or other large 
masses of putrefying matter. On the other hand, it may be used with 
advantage in places where the infective material can only he imbedded in 
small amounts of organic matter. 

3. Owing to its deodorant properties and penetrative powers, it may be 

used in the interior of infected houses, on the walls, on furniture, or 
on floors either concrete or cement. 
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z 7 4. Owing to the high bactericidal powers of chloride of lime, under 
circumstances in which Its action is not masked by tho presence of an 
excess of organic mat ter,it is likely that it could be useful in cleansing and 
disinfecting wells, either in place of or in combination with permanganate 
of potaosiain ; if used for this purpose, the water should he pumped out 
before the well is passed for use again. 

Chloride of lime itself is usually made by passing chlorine 
gas over slaked lime. 

2 C a (OH), -f 2C1 2 - CaC\ 2 + Co (CIO), + 2H 2 0. 

Good bleaching powder should contain at least 33 per 
cent, of available chlorine. 

It must be noted that chlorine acts much better when the 
air is moist, and, as the gas is heavy, it should be generated 
in an elevated position. The method so long advocated by 
Professor Delepine is the routine one in force in the City 
of Manchester for disinfecting houses, and experiments have 
proved its great reliability, provided that the chloride oi 
lime is up to proper strength. This is the great difficulty in 
hot countries, but where a constant supply of comparatively 
fresh material can be obtained, there is no reason why this 
method should be less successful here than in colder climates. 

It, moreover, has the great advantage of being very-cheap. 

Chlorinated limewash :— 

Chlorinated lime 2 oz. 

Quicklime 1 gallon. 

Water to 1 gallon. 

Producer Gas. 

Producer gas consists of carbon monoxide 8 %, nitrogen 
about 70% and some carbon dioxide. It is generated by 
blowing a current of air into a producer in which coke is 
burned. Part of the heat generated is used in a boiler for 
raising steam, which serves to operate a w r ater pump and a 
ventilating fan. The pump supplies the water necessary for 
cleaning and cooling the gas, while the fan forces in the air 
necessary for the combustion of the coke. The plant not only 
introduces the gas it generates, but also removes it from the 
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after the operation is complete. To effect this either 
air is forced in or the foul air is drawn out. The carbon 
monoxide, while failing to kill mosquitoes and bugs, kills rats. 
In Hamburg a special plant is provided which enables the 
producer gas to be mixed with formaldehyde vapour, which 
can at any time be connected or disconnected. By this 
means a disinfecting action is produced as well, as the for¬ 
maldehyde, while sparing rats and mosquitoes, destroys bacte¬ 
ria. The effluent produced in making and purifying this gas 
is of a highly offensive nature, containing as it does sul¬ 
phuretted hydrogen in considerable quantities. The discharge 
oi the effluent into the public sewers should be prohibit¬ 
ed, unless measures be taken to eliminate the odour of the 
sulphuretted hydrogen. This can be done by the addition 
of potassium permanganate to the washings in a settling 
tank. The cost of this process works out at about £2,500 
for the large floating plant which may be mounted on a 
small barge and if, say, 100 vessels be treated in a year 
the cost comes to about £3 to £4 per ship, including interest, 
coke and labour. 


Liquid Disinfectants. 

Very many liquid disinfectants have from time to time 
been placed on the market. Among the more commonly 
used ones in India are— 

(1) Mercuric chloride .—It is readily soluble in water and 
alcohol. It is very poisonous, corrodes metals and coagulates 
albumen. As a disinfectant it is very powerful, and in a 
strength of 1 in 1,000 will kill Anthrax, Enteric and Diph¬ 
theria bacilli. For spores a strength of 1 in 500 is required. 
Its solution is colourless and, as it is so very poisonous, it 
should be artificially coloured, aniline blue being most often 
used for the purpose. It has no smell and is comparatively 
harmless to insect life. As it is non-volatile, it is used purely 
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as a local disinfectant* Its antiseptic power is said to be 
increased by the addition of 1% of hydrochloric acid. 

As a disinfectant for urine, it is not so very efficacious, as 
the salts in urine give up chlorides which unite with the 
mercury. So also as a disinfectant tor sputum and feces, it 
is not of so much value, because an insoluble albuminate of 
mercury is formed and the organisms protected from contact 
with the fluid. It is largely used in France in the form of a 
spray for rooms in a strength of mercuric chloride 1 part, 
acid tartaric 3 parts and water 500 parts. 

Mercuric iodide is insoluble in water, but is soluble in an 
excess of potassium iodide. It is less poisonous than the 
chloride, and is stated to be twice as strong. For floors a 
solution of 1 in 4,000 is used. 

Met cunt cyanide is as powerful as the chloride and has 
the advantage of not being precipitated by albumin, gelatin, 
mucin or organic matters, and is therefore better adapted for 
mud floors smeared with cowdung. It is somewhat expen¬ 
sive, however. Used with kerosine oil emulsion in a strengt h 
of 1 in 50 it makes a good disinfectant for Plague houses. 

Carbolic acid is prepared from tar distillates, and in the 
crude state is a dark, oily liquid. Pure phenyle forms colour¬ 
less crystals turning red in the light. It is soluble in water, 
to the extent of about 1 in 15. Its action is uncertain and * 
even in a strength of 1 in 20 it cannot be relied upon to kill 
all organisms, nor does it kiil the spores of Anthrax. It is 
poisonous, expensive, readily absorbed by the skin and 
abrasions. 

Izal is extracted from an oil obtained in the process of car¬ 
bonising coke in close ovens. In water it forms a creamy 
emulsion. It is non-poisonous and has no caustic action 
on the skin. It mixes readily with water in all proportions. 
Klein found that a solution of 1 in 500 completely disinfected 
Tvphoid stools in 15 minutes. A solution of 1 in 600 renders 
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>l t oid urine aseptic in 5 minutes. A strength of I in 8(X) 
kills the organisms of Diphtheria, Typhoid, Cholera and 
Erysipelas in 5 minutes. Not being volatile it is strictly 
local in its action, It does not injure textile articles to 
which it is applied and its odour is non-irritating. A one 
per cent, solution kills Anthrax spores in one hour. It 
is used in solutions of 1 in 50 for sputum, and 1 in 400 for 
rooms and for the wet dusting of furniture. Used in the 
strength of 1 in 100, it is a good disinfectant for the 
various infectious diseases. 

Lysol is mixable with water in all proportions. It is a 
brown, transparent, soapy liquid and is said to be practically 
non-poisonous. It® mode of preparation would appear to 
make its use, as a general disinfectant on a large scale, 
impracticable on account of expense. For surgical purposes 
it is valuable. 

Cyllin is a cheap, powerful disinfectant and pulicide. It 
is easily mixable with water, does not corrode metals, nor 
does it injure ordinary clothing. It is non-volatile and non¬ 
irritating and does not damage wall papers, nor leave any 
objectionable odour in the room. It can be used in the foini 
of a spray or as a wash. Most frequently it is used in two 
strengths, viz for sputum, blood, faeces and for mud floors, 
walls, cowdung floors, vomited matters, etc., it is used in 
the proportion of two ounces to two gallons of water, 

1 in 160, and for latrines, drains, clothing, furniture, 
ceilings, etc., in the strength of one ounce to two gallons 
of water, i.e., 1 in 320. 

Equal parts of cyllin and petrol mixed with water iorm an 
excellent bactericide and pulicide. 

Cresol solution per cent, is the standard disinfectant 
now used in the army. 

Formalin in a one per cent, solution is frequently used as 
a spray. It is cheap, rapid and reliable, but has an irritat- 
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fng odour and affects the eyes. It is harmless to most metals, 
except iron, and does not affect colours. 


Solid Disinfectants. 


Very many varieties are sold. It is to be regretted, how¬ 
ever, that their use is generally mis-aj)plied for reasons which 
have already been referred to. The most frequently used 
ones are lime, chloride of lime, potassium permanganate, 
carbolic powder and ferrous sulphate. 

Lime —Burnt lime is good and cheap, but it must be fresh. 

Chloride of lime—Although included among the solid 
disinfectants, it is usually used as a liquid disinfectant 
and is a most valuable one. It is obtained by passing 
chlorine gas over moist, slaked lime. On solution in water, 
it breaks up into chloride and hypochlorite ; the latter 
is strongly alkaline and is acted upon by the carbon dioxide 
of the air giving carbonate of lime and hypochlorous acid, 
and this latter in contact with organic matter splits up into 
hydrochloric acid and oxygen, and it is on this that the action 
depends. Delepine advocates a process which has for years 
past been pursued in Manchester for disinfecting rooms 
occupied by tuberculosis patients. The wails, ceiling and 
woodwork are carefully rubbed down with dough to collect 
the superficial dust and then a solution of chlorinated lime 
(MOO) is painted on the surface two or three times. The 
toom is then closed and water containing a little hydrochloric 
acid is evaporated over a small stove. Three hours suffice, 
for the process. The solution recommended is six ounces 
of powder to three pints of water. Chloride of lime possesses 
an irritating odour. It corrodes metals. It should contain 
at least 33% of available chlorine. The workmen must 
leave the room while the actual process is going on. 

Permanganate of potassium is most frequently used as a 
deodorant. It is expensive, it stains clothing and is easily 
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adered inert in the presence of organic matter. In India 
is chiefly used in disinfection of wells ; it has been dealt 
vith in that connection. 


Disinfection of Wells in Cholera Epidemics. 

Scheme for the instruction of village and other officials in the treatment 
of miter supplies with potassium permanganate or chlorine fluids. 

The following scheme submitted by the Sanitary Commissioner for 
the. Government of Bombay for the instruction of minor Government 
officials and village officers in the simple methods of sterilizing the contents 
of drinking water wells has been approved by Government (Government 
Order. General Department, No. 7229 of 7th July 1920). 

The points in which instruction is called for are as follows 

(a) Treatment of a well with potassium permanganate :—This though 
simple and efficient is often found not to be properly understood even 
by Dispensary Medical Officers. Properly taught, the easy technique of 
the method should be within the grasp of any village officer, whether literate 
or not, of average intelligence. A patel ortalati should acquire at once 
and for ever facility in the process in a demonstration repeated 2 or 3 times. 

This would form the main subject of instruction. Further demonstra¬ 
tions on other matters could be given whenever there is opportunity to the 
literate persons that come for ins t ruction, c.g. f 

(1) Sanitary Inspectors and Secretaries of smaller Municipalities, (2) 
Disjiensers and Bub-Assistant Surgeons, (3) Vaccinators and Inspectors of 
the Sanitary Department, and (4) Taped ars, Clerks, etc., of the Revenue 
Department, and in fact to any local officials of the Police, Public Works, 
Jail and other Departments of Government. These subjects of further 
instruction would be :— 

(b) The method of taking water samples for analysis. —This is also a 
matter of extreme simplicity but on which a great deal depends. A well- 
known sanitary officer recently asserted that of two given samples similarly 
taken but with the difference that the sample taker had dipped his hand 
into one of them, ho could detect which was which by the sulwequent 
analysis figures. This may or may not be possible but it indicates that a 
source of good water supply might be rejected owing to ignorance of the 
precautions essential in the taking of samples and it is to be remembered 
that a department of the Pan-1 Laboratory is regularly occupied in analyses 
of water samples collected by the Public Works, Jail and other minor 
officials named above. 


(c) Sterilization of wells by bleaching powder and other chlorine fluid *.— 
During the war when permanganate was practically not obtainable, this 
method of treating wells had to take the place of the more simple perman- 
ganating. The process is somewhat technical. The Sanitary Board 
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(tilyst gave demonstrations in various centres to district officials selected 
by Revenue Officers and he found that only about 20 per cent, of the 
classes assimilated the knowledge required for its application. Cheapness 
in sterilizing wells is once again on the side of permanganate. To avoid 
all possibility of being confused by detail, Patels and men, of that class 
should be instructed in permanganating only. It is however advisable 
that such officials as Sub-Assistant Surgeons, Sanitary Inspectors of dis¬ 
tricts and towns should be conversant with the method and any other high 
grade subordinates that may desire the instruction may be given the 
opportunity of learning in the further demonstrations that could bo given 
on this subject and on the collecting of water samples* 


(si. 


Staff .—Ten instmotors—2 under each Deputy Sanitary Commissioner, 
would be necessary. They should be Sub-Assistant Surgeons or (Sub- 
Assistant Surgeons not being available just now) Sanitary Inspectors 
trained in the Sanitary Surveyors* Course in Bombay and selected accord¬ 
ing to ability and knowledge of the language current in the area they 
would be employed in. Probably all ten could be selected from the class 
now studying under the Executive Health Officer, Bombay Municipality. 
After appointment they would be required to undergo a course of 
training for about ton days under the Analyst to the Sanitary Board at 
Poona: the two required for Sind doing a similar course under the 
Analyst now appointed at Karachi. Each Inspector would have one 
attendant or peon and a small sterilizing outfit as well as a stock of Cholera 
treatments. 


5. Itinerary .—A class lasting about 6 days would be held in each 
taluka head qimrtors,and other classes in ]>crmanganftting only and lasting 
for 2 or 3 days each could be held in one or two towns or smaller centres 
in the taluka. The instructor would in this manner have an average of 
2d talukas to work, giving one full course and about 2 or 3 demonstrations 
in permanganating only, in each taluka, and he would require about 60 
weeks to complete his round. In the event of Cholera appearing in his 
charge his demonstrations in permanganating would be of immediate 
utility in the saving of life as well as instructional and his more complete 
course could in such cases be deferred till such time as the epidemic is got 
Under control. He also would assist in the distribution of cholera treat¬ 
ments. 


Control .—-The instructors would be under the control of the Deputy 
Sanitary Commissioner who would arrange for the formation of classes 
in consultation with the Collector and other Departmental Officers. The 
Deputy Sanitary Commissioner would satisfy himself that the instruction 
was being properly followed. The Analyst to Sanitary Board, Poona, 
would make such occasional visits to Districts as his own work allows to 
ensure that the instructors were keeping up to the mark in their small 
syllabus and for Sind the Water Analyst at Karachi would do so like¬ 
wise. 
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^Gont ,—On the basis of the scheme lasting one year the following 
is an estimate of the cost, monthly 1 and total. The latter amounts to 
just under Rs. 23.000 :— 



Per month. 


Per 

Instructor. 

Total for 

10 Instruc¬ 
tors. 


Rs. 

Rs. 

Pay. 

80 

800 

Travelling allowance according to Civil Service 
Regulations ,. 

40 

400 

♦Epidemic allowance 

ir> 

75 

Pay of attendant according to local wages ; 
not exceeding .. .. . . .. 

20 

200 

Travelling allowance according to Civil Service 
Regulations . 

15 

150 

♦Epidemic allowance 

5 

25 

Contingent expenses 

20 

200 

Monthly cost of scheme 

1 

1,850 

Cost of outfits (for the year) 


400 

Total cost of scheme for one year 

-• 

22,000 


* The epidemic allowance would be admissible when the work is carried 
on in the presence of epidemic—Cholera or Plague. The monthly totals for 
this allowance are based on a maximum prevalence of epidemic for six 
months. 

Ferrous Sulphate acts by its reducing action. Unless in 
strong solution it acts but feebly. It is a good deodorant, 
and is used sometimes for disinfecting excreta. 

PULICIDES. 

As will readily be imagined, rats, bugs, lice and fleas may 
often exist in places which do not permit of the application 
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of disinfectants or pulicides directly. One would therefore 
-naturally fail back on gaseous disinfectants as a means of 
combating these vermin. In ships and well-constructed 
houses such agents may be very successful but, as has already 
been explained, in the majority of Indian houses such methods 
are inapplicable. This fact has been well exemplified by 
Captain Gloster, LM.S. 

One must therefore employ an agent other than gaseous. 
Saigol, after a series of experiments, dismissed as useless 
pcrchloridc of mercury, potassium permanganate, formalin, 
tar, lime, washing soda, sulphuric acid and many other 
substances. On the other hand, lie considered us valuable 
phenyle, cyllin and izal, and of these phenyle to be the best. 
Sommerville states that rat fleas are killed by cyllin 1 in 400, 
phenyle 1 in 250 and Jeye's fluid 1 in 250, but adds that he 
would not rely on the application of any disinfectant for this- 
work for a shorter period than 5 minutes. 

In Bombay City pesterine is the official pulicide. It is 
applied to the floor and walls by the aid of a brush. It is the 
crude petroleum (liquid fuel) and in appearance resembles thin 
coal tar. It is incapable of direct mixture with water, but 
by the use of soap solution it can be converted into a fluid 
perfectly mixablc with water in all proportions, in which form 
it is very efficient against fleas, etc. Pesterine and cyllin 
in equal proportions when mixed and added to 100 times 
the volume of water give a valuable emulsion of pulieidal 
value. It can either be sprayed or applied directly to floors 
or walls. In its crude state pesterine unfortunately foul 8 
surfaces to which it is applied and, consequently, it is open 
to objection for use in better class houses. In its favour, 
however, is the fact that it is cheap, easy to apply and very 
efficient as a pulicide and further, what is a feature of very 
great importance, it is not likely to be diverted to other uses. 

The staff who do the disinfection should wear long coats 
and protect their feet with shoes or rhnppals (sandals), and 
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operations with sprinkling a little pesterine on the 
They should then remove all the furniture, etc., and 
Id any fleas be dislodged by this process they wtn fall 
the pesterine already on the floor. 

After the room has been emptied, they should spread the 


pesterine with a long brush over the walls, careful!} going 
over all the nooks and cracks and ledges ; this can be quickly 
done if the brush is held horizontal. A little more pesterine 
should now be sprinkled over the floor and by means of a 
broom spread all over in an even manner, finally, a small 
quantity should be poured into any rat hole found in the 
floor. Pesterine may also he used to kill the larva' of flies and 
mosquitoes and other insects. 

Petrol and heavy benzine obtained from crude petroleum 
prove fatal to fleas on mere contact, and the fumes also kill 
in about one minute. Emulsified, with cylhn or phenyl e, 
no separation of oily particles takes place on the addition of 
water, and there is no objectionable odour. I hough both 
cyllin and phenyle emulsify petrol, the former is preferable 
owing to its greater germicidal power. The emulsion must 
be made fresh immediately before use; it is made thus : 
thoroughly mix cyllin or phenyle with an equal quantity 
of petrol or benzine and then gradually add water, little 
by little, shaking vigorously until the two appear thoroughly 
and uniformly mixed. Slight liberation of gas may occur 
at this stage. This emulsion diluted to 1 in 800, .e., in 

1,600 of either, will kill fleas quite successfully. 

A mixture of petrol, benzine and crude petroleum, (or 
1: 2:3 mixture) also acts as an efficient pulicidal agent. 
It is made bv taking the chemicals in the above propor¬ 
tions and then gradually adding water to the desired extent. 
Actual contact with the fluid appears to be necessary 
to kill fleas and the females appear to be the more 


resistant. 
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Refined Oil emulsion used in dilution of J in 10 appears to 
kill all fleas that come in contact with it. To make this 
emulsion, take four cakes of sunlight soap, slice them and add 
i gallon ol water and boil till the soap dissolves. * Now place 
in an open tub and beat up the solution, gradually adding 
the oil at intervals of one minute, seeing that all trace of 
free oil is absorbed into the frothy mass before fresh is added ; 
after adding .3 gallons of oil, go very carefully. If properly 
clone, l gallon of soap solution should emulsify a whole tin 
of kerosine oil (4 gallons). The time taken to make such a 
brew is generally about half an hour. 

Captain Gloster, I.M.S., recommends an emulsion of 
kerosine oil made thus Take sunlight soap ‘3 parts and 
boil in water 15 parts. To this add kerosine oil 100 parts 
shaking and stirring the while. The oil should be warmed 
carefully before being added. Fleas in a test tube were killed 
in 2 minutes by a 1 in 1,000 dilution of this emulsion. For 
earthen floors the emulsion should be used in a strength 
of 1 in 20 of water. This emulsion has no bac tericidal powers. 
Another recommended by the same observer is 

Hydrocarbon emulsion. Hydrocarbon is a bye-product in 
the manufacture of gas from kerosine oil. The emulsion is 
made in the same manner as the former, except that the 
hydrocarbon does not require any preliminary heating. The 
emulsion mixes well with water and has a bactericidal 
action twice as great as that of carbolic acid, 

Kerosine oil and cyanide of mercury , in the proportion 
of 2 of the latter to 100 parts of the former, form an ex¬ 
cellent preparation for Indian houses. It is, however, some¬ 
what expensive. 

Sunshine as a pulicide, —In a Plague-infected country, 
such as India, of vast dimensions and possessing compara¬ 
tively few large cities and towns, circumstances must re¬ 
peatedly arise daily where it is desirable to take precautions 
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Large numbers of people are continually passing from the 
towns to the villages, and it is obviously impracticable to 
suggest steam disinfection of clothing, etc*, on arrival, and 
in many cases even t reatment with one or other of the various 
pulicides mentioned above is out of the question. 


To meet this obvious difficulty, experiments were conducted 
at the Bombay Bacteriological Laboratory by Captain 
Cunningham, I.M.S., to test the efficacy of sunshine as a 
pulicide, and most valuable results were obtained : valuable 
in that it is now known that precautionary measures can be 
carried out in practically every village in India, however 
remote from towns, at no expenditure of money and with but 
little labour. Certain essential precautions of a very simple 
nature have to be observed, however, and these have 
been fully detailed by Captain Cunningham and may be 
summarised as under : — 


(1) Choose a smooth, sandy place where no grass or bushes grow, 
and which is fully exposed to the sun. It must not be near trees 
or houses and the ground should have no cracky in it and be free 
from stones. 


(2) If the place is not sandy by nature, it must lx- covered with a 
layer of sand three inches deep and made quite smooth on the top. 

The sand must bo very hot before the clothes are put on it. It in 
necessary, therefore, to wait till about 10 a.m. Indore spreading 
the clothes, and no clothes should be spread after 4 p.m., as the 
sand will not be sufficiently hot at that hour, 

The clothes should be spread evenly on the sand in a single layer 
and allowed to remain in the sun for the period of one hour. 

(3) Thick and padded clothes, such as resaw and quilted coats, must 

be turned over once or twice in order to expose both surfaces 
to the sun. 


(4) Clothes must not be placed within three feet of the edge of the 
sand, a3 otherwise some fleas may escape and ultimately reach 
the village. 


(5) The sandy surface must be quite smooth ami precautions should be 
taken to prevent cattle straying across the prepared surface 
prior to the commencement of operations. 
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It will be seen that this simple precautionary measure is 
within the reach of any one in any place and practically at 
any season, and it cannot be too widely known, and acted 
upon bv all village authorities in respect of travellers from 
known Plague-infected centres. 

Disinfection of Excreta and Discharges. 

In certain diseases this is a most essential duty, e.g the 
urine and bowel discharges in Typhoid, the sputum in Phthisis 
and Lobar and Plague Pneumonia, the discharges from the 
throat and ears in Scarlet Fever and Diphtheria and the dis¬ 
charges from the nose, the vomited matter and faeces in a 
case of Cholera, etc., etc. For this purpose there is a large 
choice of disinfectants. One may use izal 0 5% or acid car¬ 
bolic 10 per cent., chinosol 1 in 500, cyllin 1 in 100, cresoi 
or zondo fluid. The whole should be well mixed and 
* allowed to stand for 1 to 3 hours and then discharged into 
the sewer, or failing a sewer, buried deep well away from 
any source of water-supply or risk of contamination thereof* 
For Cholera dejecta equal parts of quick lime and water may 
be mixed, and this slake so formed may be diluted with 
three times as much water as was formerly used. Now 
equal parts of this mixture and the Cholera dejecta should 
be well mixed and allowed to stand for one hour, after 
which the vibrios will be dead. Similarly, good chlorinated 
lime in the proportion of two tablespoonsful to a pint of 
Cholera dejecta is effective in 20 minutes. For Typhoid 
bacilluric one per cent, formalin solution is effective. Great 
care must be taken in destroying all discharges from the 
mouth, nose, throat or lungs and ears of persons suffering 
from Scarlet Fever, Diphtheria. Whooping Cough, Measles, 
Small-pox and Cerebro-spinal Meningitis. These can be 
destroyed by fire or by chemical disinfectants. In 
some places the faeces, etc., are sterilised by steam. 
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or boiling, and after cooling are discharged into the 
drains. 


The disinfection of sputum in the case of phthisical patients 
and Pneumonia patients is of the utmost importance. In 
isolated cases the use of izal solution is quite satisfactory, 
but in the case of a large institution set apart for consump¬ 
tives, where in all probability there is a steam laundry etc*, 
working in the institution, a more satisfactory method of 
disposal would be by steam, which is already available. God¬ 
dard, Massey and Warner have introduced for the purpose 
an apparatus for which they claim the following - 

The apparatus consists of a steam chamber, with gal¬ 
vanised baskets for receiving the sputum mugs, “ pocket ” 
bottles or jars, which are used by the patients under treatment. 

These vessels when containing sputum are placed into the 
baskets for disinfection, the receiving door of the apparatus 
is then closed and the whole contents are subjected to a 
temperature of 126 degrees Centigrade ; the process of dis¬ 
infection is allowed to remain in operation for a few minutes, 
after which the cylinder carrying the galvanised baskets 
is revolved, by which action the disinfected sputum empties 
itself into the bottom of the disinfect-or, and is then discharg¬ 
ed under pressure into the sewer or drain. Hot water is then 
admitted into the chamber for cleansing the inside of the 
chamber, baskets, mugs, bottles, etc., the cylinder again 
revolved, and when the cleansing process has proceeded for 
a short time, the hot water is run off into the sewer, and the 
whole of the contents are readv for use again. 

With this apparatus three very impoitant results are 
obtained :— 


1st—The treatment of disinfecting phthisical sputa, 
all the germs being thoroughly sterile after the 
process ; therefore the liquid is free from infection, 
and may be run direct into the sewer or drain 
without fear or infec tiou. 
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2nd—No germs of phthisical disease adhere to 

vessels being used again, as the mugs and vessels 
themselves are subjected to thorough disinfection. 
The vessels used by the patients are ready for use 
again, after being taken out of the machine per¬ 
fectly clean, without the use of any separate 
cleansing, and thus the nauseous and dangerous 
process usually adopted at the present time is 
avoided. 

3rd—The process of disinfection is easily performed, 
the whole operation only taking a few minutes ; 
therefore the expectorations contained in the 
vessels used by the patients between each meal 
hour may be disinfected three times a day. at 
very little trouble to the attendant. 

The medium by which the germ is surrounded :— This 
important factor demands most careful consideration and 
acts in two ways. On the one hand it acts mechanically by 
protecting the germ from the activities of the germicide. In 
order to kill a particular organism with a particular disin¬ 
fectant the one must come in contact with the other. 
Typhoid bacilli in laboratory experiments may be quickly kill¬ 
ed by a dilute solution of carbolic acid but such a solution may 
be quite without effect to kill the same bacilli in typhoid stool 
simply because the bacteria are imbedded in the faces and 
direct contact is not established. We have to take steps to 
intimately mix the excreta and the disinfectant and to 
allow the latter to have time to penetrate and reach the 
bacilli. The same thing applies to the disinfection of tub¬ 
erculous sputum. The mucilaginous albuminous matrix of 
the sputum affords a very considerable protection to the 
already naturally resistant tubercle bacilli. 

The extremely high germicidal properties of free chlorine 
would be utilised and utilisable to a far greater extent if it 
were not for this factor. The free chlorine combines with 
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ic matter first, and a very large part of its potency is 
ost in this way. 

Similar remarks apply to the action of corrosive sublimate 
(mercuric chloride) which combines readily with organic 
matter, the substance so formed being possessed of little or 
no germicidal action. This point is of very practical import¬ 
ance in connection with disinfection of poor class houses and 
chawls in Bombay, where the floors are covered over with 
cow-dung. Ill such houses disinfection should be done 
either by carbolic acid, izal, zondo or such other coal-tar 
derivatives. 
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Disinfection of the House. 


The choice of method depends largely on the character of 
the house to be disinfected and on the nature of the disease 
for which disinfection is required. In the absence of any 
contra-indication, a gaseous disinfectant can be used, either 
formalin, chlorine, or sulphur. Should, however, obvious 
impediments exist to the use of such, then sprays or washes 
may be employed, e.g perchloride of mercury in a strength 
of 1 in 1,000 ; or formalin, strength 4 ounces to 1 gallon, or 
chloride of lime as a wash using a solution of the strength of 2 
ounce , to the pint of water. There are many forms of sprays 
on the market, e.g., Defries \ Mackenzie’s, or Robertson’s. 
When the disease is spread by insects, e.g., fleas or bugs, and 
gaseous disinfectants cannot be used, then one or other of the 
pulicidal emulsions mentioned may be employed. 

Whatever agent is chosen and in whatever form it is applied, 
it is most important that no part of the house be overlooked 
The staircase, privies and washing plac es must all be done. 
If cloth ceilings exist, they should be removed and a careful 
search made for rats nests ; so also every accumulation of 
lumber must be removed and any rats found destroyed. 

The furniture must be disinfected, horse-hair or leather 
articles may be washed or sprayed with formalin solution 
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or perchloj'ide of mercury. All articles of wood should be 
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washed with soap and water, and in the case of wooden 
bedsteads, tables and chairs, pulicides can be freely used. 

All cooking and eating utensils of whatever nature must 
be carefully washed with soap and water and subsequently 
with izal or other suitable disinfectant in those cases where 
infection is likely to be conveyed by means of articles of 
food or drink. 


Disinfection of the Clothing. 


All clothing and bedding which has been exposed even 
remotely to infection must be collected and a duplicate list 
thereof made ; one copy is to be given to the householder 
and the other retained by the Inspector. Should any cloth¬ 
ing or bedding be in a damaged condition, careful note should 
be recorded of the fact. Concealment of infected clothing 
must be guarded against. When collected, the articles should 
be removed to the disinfection station in a covered vehicle 
before the disinfection of the house is commenced. At the 
station they are disinfected by steam, when such an agent 
is permissible. In some towns blankets are not subjected 
to steam, on account of the tendency of that agent to alter 
their texture and colour, but instead they are placed in a dis¬ 
infectant fluid. Articles of but little value may be destroyed 
after obtaining the owner s consent in writing. After disin¬ 
fection, the clothing, etc., is brought back in a vehicle which 
must always be reserved for disinfected clothing only. The 
Inspector should obtain a receipt from the owner for the 
return of the clothing and also a statement as to the condition 
in which it has been returned : any neglect of this precaution 
may result in claims for damages, imaginary or real, being sent 
in at a later date. This, therefore, should never be 
omitted. 

Boots and other leather goods, furs, rubber goods, silks, 
brushes, combs and feathers may be removed to the station 
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there treated with formalin vapour or a spray ot pcr- 
ehloridc of i in 500 or formalin 2 per cent. Books, if of little 
value, may, by consent of the owner, be burned ; but if it 
is desired to retain them, then, they can be treated with form¬ 
alin vapour. This is usually carried out in a cupboard 
compartment, in which books are disposed oil shelves of 
perforated zinc gauze in such a manner that the pages are 
opened out, or the books may be suspended on wires from the 
top of the chamber. Fumigation should be carried out for 
two or three hours. Kister and Trautman recommend a me¬ 
thod which is carried out as follows : the books are placed in a 
steam disinfecting apparatus fitted with a vacuum produc¬ 
ing arrangement, formalin is placed in a vaporiser at a point 
in the oven most distant from the vacuum apparatus, and 
as the pressure inside the oven is reduced, formic aldehyde 
and steam are liberated at about 80° C : this is continuously 
sucked through the apparatus for thirty minutes, the books 
being disposed in the track of the vapours. 

In districts where no public disinfecting stations exist, 
disinfection may be carried out by means of portable small 
disinfectors (steam), which visit the houses where the process 
is to be carried out. If no such disinfection is available , other 
measures must be adopted. Mattresses, if badly soiled, 
should be burned, sheets should be soaked in izal, in 400, 
carbolic acid 5 per cent, or cyllin 1 in 320 for 1 to 2 hours, 
and then boiled and washed in soap and water. 
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Personal underclothing may be similarly treated. Other 
articles of clothing may be exposed to formalin vapour 
or spray Washing suits should be pjaced in one or other 
of the above disinfecting solutions, subsequently boiled 
and then exposed to the sunlight. Blankets should not be 
boded. 


Leather goods, lurs and feathers may be disinfected by 
means of a spray of formalin, perchloride of mercury 1 in 
500 , or a 2 per cent, solution of formic aldehyde. 



Inspectors in charge of disinfecting plant should exercise 
great vigilance in seeing that the correct temperature is main¬ 
tained and that sterilised articles are not allowed to re-enter 
the room reserved for infected articles. For this reason most 
sterilisers have two doors opening into separate rooms and 
these rooms must never be considered to be interchangeable 
and there should be no direct communication between them. 
Further, separate vans must be kept for infected and dis¬ 
infected articles. A mistake to be carefully guarded against 
is the habit of packing too many articles in the apparatus 
at one time, with the result that some of the articles are so 
closely wedged that it is practically impossible for the steam • 
to penetrate the interstices with the result that disinfection is 
not accomplished ; the articles should be comparatively loosely 
packed. If, for one reason or another, the inspector on visit- 
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a house is not able to wait for the arrival of the disinfect¬ 
ing gang, or the infected clothing van, he should arrange foi i 
preliminary disinfection of the clothing on the spot. For this 
purpose lie should carry perchlori.de of mercury tablets and per¬ 
sonally see that such articles as sheets, handkerchiefs, night¬ 
clothes, etc., which have been soiled, are immersed in a solu¬ 
tion of this disinfectant, while awaiting the arrival of the van. 
In the presence of a serious epidemic of Cholera, etc., this is 
a valuable safeguard, as it lessens the chances of the articles 
being handled by the inmates and also of flies becoming the 
means of disseminating the disease, as, if the outbreak is 
of serious extent, many hours must of necessity elapse before 
the van arrives. A further point, which should never be 
omitted, is to see whether a well exists on the premises ; if 
so, and the disease is a water-borne one. precautionary dis¬ 
infection of the well should be done by one or other of the 
methods described in the section dealing with water. Dis¬ 
infection of the water taps also should be carried out as a 
routine practice, since infected clothing is frequently placed 
on one tap while washing is carried out at another. 


In regard to the privies, the Inspector should see that not 
only the seat, floor and walls are disinfected, but also, if the 
privy be of the common basket type, the receptacle and its 
contents, if rhe disease tor which disinfection is being carried 
out is one in which the excreta are likely to convey infection, 
e.g.. Cholera, Typhoid, etc. By this means the risk of convey¬ 
ance by the agency of flies is lessened. Izal 1 in 200, carbolic 
acid 1 in 10, or cyllin 1 in 160 or cresol solution 21 per cent, 
may be used for the purpose. This is an important point which 
should never be overlooked. Finally, the Inspector in carrying 
out disinfection of a house should always exercise tact and 
discretion, remembering that at the best the process is 
one which involves some degree of discomfort to the oc¬ 
cupants. He should see that no wanton damage is done and, 
as far as possible, study the convenience of the occupants 
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never, however, permitting this to conduce to an imperfect 
disinfection. Very often a few words, indicative of his 
object and the scope of his intended operations, will serve 
to allay any spirit of opposition that may be evinced and 
should they not do so, the Inspector lias always the support 
of the law to fall back upon. This he should not put in 
force himself, but report t< his superior officer and await 
further instructions. 


Coefficient and Coefficiency. 

This represents a number expressing the rate of progress 
of a chpmical or physical process. In disinfection it is applied 
to the degree of efficiency of an agent as compared by stand¬ 
ard action of phenol on a given bacillus, usually the bacillus 
of Typhoid. 

Spraying Influenza Contacts. 

Recently in Bombay City a steam .spraying-chamber has 
been erected for the purpose of dealing with contacts of 
Influenza. I he main principle is that, by means ol an 
aspirating device, a suitable disinfectant contained in bottles 
is sprayed into the chamber by steam jets, to which bottles 
are connected. The chamber is of a size which is suitable 
for treating ten persons at one time. The steam is obtained 
from a boiler working at 50 lb. pressure, and arrangements 
have been planned so that an existing boiler with an Equifex 
disinfector has been made use of. The disinfectant used is a 
solution containing lvsol. 5 per cent., normal saline solu¬ 
tion 8 per cent., and zinc sulphate solution 1 per cent. The 
fluid jets are arranged so as to allow one litre of the solution 
to be delivered in 15 minutes, which is the maximum dura¬ 
tion of the sitting for the persons being treated, and instruc¬ 
tions are given that the spray is to be inhaled vigorously. 
Inhalation once a day for three consecutive days is the system 
now being done, but it is difficult to force contacts to attend 
more than once, chiefly because the value of the inhalation 
as a preventive measure is not appreciated. Care is taken 


Instructors to Disinfecting Staff. 


829 


<v\Rt • gof. 


ensure through ventilation of the chamber after each 
sitting, and also prevent the rooms being hot or stuffy during 
the sitting. A medical officer is in charge of the operations, 
and is present while the treatment is being carried out, but 
the District Registrars in charge of Municipal dispensaries in 
Bombay discover contacts and mild cases and persuade them 
to take this treatment. Not . only contacts of Influenza 
and mild cases of Influenza, but contacts of other diseases 
such as Measles and Cerebro-spinal Fever can be dealt with in 
such chamber if occasion arises. 

Instructions to the Disinfecting Staff in Bombay. 

Disinfection for Cholera. 

1. Inspectors muni ascertain in every case whether all the persona 
clothing worn by the patient ami all the bedding and any article of attire, 
which may have been soiled by vomited matter or faecal discharge, 
has been collected and dealt with by the District Registrar or his staff on 
his preliminary visit. The District Registrar has instructions to im 
merse all such articles in perehlortde solution pending the arrival of the 
disinfecting staff. The Disinfecting Sub-Inspector must remove all in¬ 
fected clothing for steam sterilization. 

N.B . — It is of the utmost importance that no infected article be overlooked 
and it will be considered a very serious neglect of duty if any 
instance of such is detected, 

2. All water taps must be carefully washed with freshly prepared per¬ 
manganate solution and the water allowed to How freely for a few minutes 
afterwards. 

3. Careful search must be made to see if any well exists in the premises 
if so, it must be treated with permanganate solution. 

(A r . B A solution of the crystals must lx* made first and be added 
to the well water till t he latter remains pinked for about half an hour.) 

4. Every privy sent should be carefully scrubbed with a brush, using 
plenty of water with some izal solution in it. The walls and floor of the 
privy must also be well washed with the same solution. If necessary, 
pester ine n\ay be applied subsequently. 

5 . As far as possible all drinking utensils*, plates, knives, See., and all 
chatties should be well washed in a solution of izal and subsequently washed 
in clean tap water. 

6. The rooms should be carefully swept (after removing all furniture) 
and then disinfected with pereUftride solution or izal The furniture should 
be well rubbed with a doth soaked in izal solution, and any table or article 
of furniture that will permit washing should be so treated. 
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7. The members of the family should be informed that it is essontia\ 
to observe the greatest strict ness in regard to cleanliness of their hands and 
utensils when taking food. All excreta from patients must be treated 
with the disinfectant supplied. 

8. The privy bed and receptacle and also the trap door, if present, and 
the walls should be most carefully cleansed under the personal supervision 
of the Sub-Inspector. After thorough cleansing, the whole trap should be 
treated with pesterine. The object of so doing is to lessen the risk of 
conveyance of the disease by the agency of flies ; and it is most important 
that the work be carried out in a conscientious and thorough manner. 
This procedure must be carried out in the case of Typhoid Fever also. 
Printed instructions on the prevention of the disease should be given to 
the relatives. 


Disinfection for Typhoid or Enteric Fever. 

Typhoid Fever or Enteric Fever is conveyed by the inges¬ 
tion of some article of food or drink, which has become in¬ 
fected with the Typhoid bacillus. Water, milk, vegetable, 
shell-fish, ice-cream, etc., etc., may all serve as media for the 
bacillus to retain its infective character. Flies have, been 
proved to convey the germs of Enteric and other diseases to 
food, and a frequent source of contamination is the eating 
of food without preliminary washing of the hands after 
contact with a patient suffering from Typhoid or with infected 
clothing. 

It is most important therefore that the Inspector should 
faithfully carry out the following rules :— 

l. AH infected or soiled persona! linen, etc., and bad clothes should 
be at once placed in a solution of izal fluid 1 to 200 and allowed 
to remain there until the disinfection of the house is completed. 
On completion, the clothes should be removed to the van and 
taken to the steam sterilizer. 

2. The mattress (if any) should be removed to the steam sterilizer. 

U. The walls, floor, door and seat of the privy should be thoroughly 
washed with izal solution. This must be done most carefully 
and thoroughly, as the risk of infection being conveyed in this 
way is considerable. 

4. It is specially important that all utensils used by the patieut for 
eating or drinking should be thoroughly washed in izal fluid 
and then in pure clean water. 

o. The walls, floors and ceiling of the room or rooms should be 
washed with perchloride of mercury solution, or izal. care being 
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taken to prevent dust, rising and thereby increasing the risk of 
the disinfecting gang contracting the disease. 

All water taps should be carefully washed with freshly prepared 
permanganate solution and the water allowed to flow' freely 
for a few minutes afterwards. 

Canful search should bo made to see if any well exists on the 
premises. If so, then it must thoroughly be treated with 
permanganate of potash solution. 

If the privy is on the basket system, the Disinfecting Sub-Inspector 
must make arrangements for the complete disinfection of the 
iron receptacle with izal ynd the thorough cleansing of the privy 
trap and trap door. This should be done under his personal 
supervision to lo&en the risk of conveyance of infection by 
dies. After thorough cleansing, the whole trap should lx 
treated with pcsterine. 


A^B.—This procedure must be carrh d out in the case of disinfection for 
Cholera also. Printed instructions should be given to the 
relatives. 


Supplementary Order , 

As there still appears to be some doubt about the procedure in retard 
to disinfection of the clothing of Cholera patients, the attention of the 

istriet Registrars is once more drawn to the necessity of their earrvine 
suia!! botl'es „f perchlorido tabloids with them. (An empty Burroughs 
and Web,.m • quinine bottle is handy and compact in which to 'carry them.) 

n reaching the patient’s house, all infected clothing should be immersed 
in a solution of perchloride. not sprinkled with it. This is merely to safe- 
guard against the spread of infection, while waiting for the infected 
clothing van to pome along and remove the clothes for steam disinfection 
It is not meant to replace the latter. This must occur as usual. 

Disinfection for Small-pox. 

(Sec ' Disinfection by Sulphur Dioxide.; supra.) 

1. It is most important that every article of personal clothing and a 
beddmg be very thoroughly disinfected. No article which has been in 
contact with the patient should be overlooked. 

•\ Any arti< les °1 furniture which can be washed should be thoroughly 
washed with soap and water and afterwards well mbbed with a doth 
soaked in izal solution and finally rubbed with a dry and clean cloth 

8. All carpets, rugs, etc., should be removed to the steam sterilizer 
for disinfection. 


4. The Hoor. walls, doom and ceiling should lie well scrubbed, using a 
solution of jjerehloride of mercury or izal solution. 

5. The privy seat*, walls and doors should be well washed with water 
and then scrubbed with a brush, using perchloride of mercury solution 
or izal to disinfect with. 
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0. All utensils list’d by the patient for eating and drinking must bo 
carefully washed in a solut ion of izal and subsequently in pure water. 

i. I ho bedstead (if any has been used) should be disinfected as far as 
possible. If made of wood, then it should be wiped thoroughly with a 
cloth soaked in perchloride solution, if of iron, then izal solution should 
be used. 

S. On no account should the keeping of the crusts of old Small-pox 
n ustuleH be permitted. If found, the Inspector should at once destroy 
them by fire or by strong izal solution. Contacts should lx- re-vaccinated 
md printed instructions should be given to relatives. 

Disinfection for Phthisis. 

As far as our present knowledge goes, the two main chan¬ 
nels by which Phthisis is spread are (i) milk and (ii) the in¬ 
halation of infective dust containing Tubercle bacilli from 
the expectoration of an infected person. 

Tn disinfecting for Phthisis, therefore, it is very important 
that as little dust be stirred up as possible. 

1. All the walls, the ceding and the floor should lx? carefully swept 
with a brush, round the end of which should be wrapped a cloth well soaked 
in perchloride solution. It is very necessary (hat this cloth be damp, 
as otherwise much dust Mill be disturbed and the risk of the disease being 
contracted by the staff thereby greatly increased. 

2. Having removed the bulk of the duet in this manner, the walls, 
ceiling and the floor should be thoroughly disinfected by the application 
of perchloride solution or izal. 

3. The furniture should bs wiped over with a cloth soaked in 
perchloride or izal solution. Any article that can be washed without 
harm should be so dealt with. 

4. .Any handkerchief or rag, etc., soiled by expectoration should, with 
the consent of the owner, be destroyed by fire ; failing ti e necessary con¬ 
sent, the Inspector should disinfect it by izal solution first and subsequently 
by steam. 

5. All personal clothing, bedding, etc., used by the patient should bo 
removed at once for steam sterilization. 

6. As privies are often fouled by expectoration, they should be carefully 
disinfected with izal solution and subsequently well flushed with water 
and finally peste rifted. The floor, door, walls anil seat should all be dis¬ 
infected. 

7. It is most important that no dust (in whatever position it may be 
in the room) be overlooked as the Tubercle bacillus, the active cause of the 
disease, will live for a long time n dust and is capable of spreading the 
disease. 

Leaflets on the prevention of Tuberculosis should he given to relatives. 


CHAPTER IX. 


Dangerous, Offensive and other Trades. 

A Sanitary Inspector may at any time be called upon to 
submit a report on a particular trade proposed to be estab¬ 
lished, or perhaps already established. This necessitates 
that not only he should know the main processes the articles 
are subjected to, but also that he should possess a sound 
judgment and the power of accurate observation. 

It may be, and in Bombay frequently it is the case, that a 
complaint in regard to an alleged offensive trade is based 
on personal animus or rivalry only, and has no foundation 
in fact ; but however obvious it may appear to the Inspector 
that such is the case, he should in every instance go in and 
inspect the works and make sure from personal observation 
that there is no reasonable ground for complaint, before 
dismissing the complaint as one due to personal feeling. 

On the other hand, the Inspector must not be misled as 
to the true nature and results of any particular trade car¬ 
ried on in his own district by the absence of any complaints 
from residents in the vicinity, for, as pointed out by Ballard, 
several factors may account for the quiescence of such resi¬ 
dents ; consequently, he must not regard absence of com¬ 
plaints as of necessity indicative of absence of nuisance. For 
instance, it may well be that the majority of residents in 
the neighbourhood of any suspected works are employed in 
those very works and refrain from complaining from fear 
of discharge on the information leaking out. The social 
position of the individual whose works are causing a nui¬ 
sance may stave off complaint, so also may neighbourly feel¬ 
ing influence those most concerned. Further, it must be 
remembered that constant exposure to trade effluvia is apt 
to render them less sensitive to their influence and, again. 
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in a neighbourhood, where many works of a similar nature 
are carried on, it may be difficult for the person annoyed 
to definitely locate the source, and consequently he 
abstains from making complaint. 

As a rule, the most offensive effluvia are those given off 
in processes in which the materials used consist mainly of 
animal matter, e.g., the manufacture of artificial manures, 
gut cleaning and scraping, and the preparation of sausage 
skins and the melting of fat. 


Certain processes dealing with vegetable substances can 
also be very objectionable, e.g the boiling of linseed oil, the 
manufacture of palmitic acid from cotton seed, foots and 
palm oil. 

Ballard, in his report to the Local Government Board, 
points out that the extent to which trade nuisances 
spread and their degree of intensity are influenced bv many 
factors. In regard to the first point, this may vary from a 
few yards to several miles, arid is influenced chiefly by (1) the 
nature of the effluvia . If the effluvium consists of vapours of 
high density and but little diffusive capacity, it does not 
so readily travel to a distance, as would be the case if of less 
density and greater diffusive capacity ; but, at the same time, 
it must be remembered that the very fact of more ready 
divisibility attenuates while also extending the area affect¬ 
ed by the effluvium ; (2) height of discharge of the efflu¬ 
vium .—If near the ground level, nuisance is more likely to be 
caused in the immediate neighbourhood than at a a distance ; 
(3) nature of surroundings of the works .—-If this be open 
country, where there is perhaps nothing to impede the 
free passage of vapours, they may be a source of nuisance 
to people one or two miles away, even though the vapours 
be discharged close to ground level, whereas similar vapours 
similarly discharged in a towm, or in a place where their 
free passage through the air is obstructed by buildings or 
other obiects, may give offence only to persons residing with- 
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e limits of those buildings or other obstacles ; 
atmospheric conditions .—The amount of moisture 
in the air and the force and direction of the wind and also 
the temperature of the air modify the distance to which 
effluvia will travel and their intensity. When the air is 
saturated with moisture and there is little or no wind, efflu¬ 
via will hang about the immediate neighbourhood, even if 
discharged at some height. In clear weather, when there 
is little or no excess of moisture in the air, the effluvia will 
readily pass to a, distance and be perceptible in the direction 
in which the air is moving. In a still atmosphere, the efflu¬ 
via, if discharged at a low level, hang and diffuse, themselves 
about the works, but if discharged at a high elevation from 
a chimney, they tend to rise to a still higher level with the 
heated column of air, and may there meet with a current 
of air which will drive them in some particular direction, 
and, before they finally reach ground level again, they have 
become greatly attenuated by diffusion and are therefore 
less likely to cause nuisance. 

A steady, high wind, especially if moist, may carry efflu¬ 
via in a more or less intense form to a considerable distance. 


Atmospheric temperature also exercises an influence : efflu¬ 
via, which originate in the decomposition of organic matters, 
rise much more readily and are more apt to make their pre¬ 
sence felt in warm weather. In connection with trade-tffiu- 
vium-nuisances one of the most difficult questions to deter¬ 
mine is to what extent, if any, such effluvia are injurious to 
health. If in connection with any trade the statement is 
made that it is a nuisance or injurious to health, it may mean, 
to quote Ballard again, “ that exposure to the offensive 
“ effluvia causes bodily discomfort or other functional dis- 
u turbance continuing or recurring as the exposure continues 
“ or recurs, and tending by continuance or repetition 
“ to constitute, though perhaps not a clearly defined form 
“ of disease, an appreciable impairment of general health 
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and strength. Such a definition is applicable to those 
“ cases in which functional disturbances unquestionably 
u arise as the result of the impression made by the offensive 
effluvia on the senses. The results may include loss of 
" appetite, nausea, vomiting, diarrhoea, headache, giddi- 
“ ness, faintness and a general sense of malaise and depres- 
“ sion. Or, on the other hand, it may mean that persons 
exposed to the effluvia are more deeply and permanently 
damaged in health, that their lives are shortened or 
“ pursued in chronic ailment, and that they are more liable 
“ than other people to the invasion of definite forms of 
disease, or that diseases with them are liable to run a less 
“ favourable course than with other people.” 

This definition includes deeper and more serious disturb¬ 
ance to health and includes workers in lead, phosphorus, 
arsenic, and those working in atmospheres largely charged 
with the vapours of sulphuretted hydrogen, chlorine and 
carbonic acid, or with the exhalations from decomposing 
organic matters. 

Trade effluvia form an element of the atmospheric in¬ 
salubrity of towns. Definite chemical substances, whose 
vapour is irritant or poisonous, are unquestionably dangerous 
and it is fallacious to impute disinfecting qualities to them. 
Effluvia of septic origin are unwholesome. 

The interpretation of the word * nuisance ’ has similarly 
given rise to much controversy. 


Classification of Nuisances. 

Nuisances in a legal seme are of two kinds : (1) nuisances 

at common law, (2) statutory nuisances. Sanitary 
authorities are concerned with the latter variety only. 

Winter Blythe defines a ‘ statutory nuisance ’ under the 
Public Health Acts as something which either actually in¬ 
jures or is likely to injure health, and admits of a remedy 
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either by the individual whose act or omission caused the 
nuisance or by the local authority. As now read, the idea of a 
nuisance embraces future as well as present consequences. 

At common law, a nuisance may be either public or private, 
or a mixture of both. Mr. Justice Stephens defines a ‘ public 
nuisance 5 as an act not warranted by law, or an omission 
to discharge a legal duty, which act or omission obstructs 
or causes inconvenience or damage to the public in the 
exercise of rights common to all His Majesty’s subjects. A 
‘ private nuisance ’ he defines as anything done to interfere 
with the proprietary rights of another in land not amount¬ 


ing to a trespass. 

The London Public Health Act extends the definition of 
nuisance, making it include not only that which is injurious 
to health but also that which is dangerous to health. 

As defined in Bombay Act 111 of 1888, a nuisance includes, 
any act, omission, place or thing which causes, or is likely 
to cause, injury, danger, annoyance or offence to the sense 
of sight, smelling or hearing, or which is, or may be, dangerous 
to life or injurious to health or property. 

Ballard in his Teport adopted a classification of the vari¬ 
ous trades which may give rise to nuisance or be dangerous 
to health, and that classification is the one most usually fol¬ 
lowed on account of its simplicity. It is as follows 

(1) The keeping of animals. (2) The slaughtering of ani¬ 
mals. (3) Branches of industry iu which the matters deatt 
with are of (a) animal origin, (b) vegetable, (c) mineral, or 
(d) of mixed animal, vegetable and mineral origin. 

In dealing with offensive trades, it may be considered that 
should a nuisance arise, it is due to one or other of the fol¬ 


lowing causes or to a combination thereof: — 

1. The use of buildings unsuited structurally for the 


purpose. 

2. An untidy or filthy condition of the premises and 
utensils. 
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nproper method of receiving or disposing of 
vttensive materials Used in the trade. 

4. An improper mode of storing offensive materials 
or products. 


5. Removal from the premises of filthy material in im¬ 
proper receptacles. 


6. An escape of offensive gases or vapours generated 
during some part or parts of the processes carried on, and 
their passage into the atmosphere surrounding the works. 

There are certain general principles of prevention of nui¬ 
sances which are applicable more or less to all these trades, 
and, to avoid needless repetition later on, they may be 
stated at this stage. 

1. Such structural and working arrangements should 
be made as will tend not only to prevent defilement but also 
assist cleansing, and those parts of the premises liable to 
become dirty or encrusted with filth or decomposable 
matter and all utensils used in the trade must be regularly 
cleaned. 

2. Offensive matters necessary for use in the business 
must be brought into the premises either in covered imper¬ 
vious vessels, or covered up in such a manner that they shall 
not be a source of effluvium-nuisance during transit. Offen¬ 
sive products should be similarly removed from the pre¬ 
mises. 


3. Offensive materials and products of the business should 
either be stored in impervious vessels, or in a closed chamber 
ventilated if necessary. 

4. All filth should be collected in impervious covered 
vessels and removed from the premises daily. 

5. Solid offensive matters should be separated from fluid 
as far as practicable, and each disposed of in its own appro¬ 
priate manner, the solids being removed in covered vessels 
and the liquids being run into drains. Deodorants may 
sometimes lie used with advantage. 
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. Where the evolution of offensive gases or vapours 
is not avoidable, they must be intercepted in their passage 
to the external air and dealt with in such maimer as to des¬ 
troy their offensive character. 

One method of interception consists in arrangements for 
drawing off in a continuous manner the air of the entire 
chamber or workshop in which the effluvia are evolved. 
When so drawn off or collected they may, according to their 
nature, be dealt with in one of the following methods : — 

1. They may be discharged into the atmosphere at such 
an elevation as will ensure their being so dilute before reach¬ 
ing ground level again as to be comparatively inoffensive. 

2. If the evolved matters be condensable by cold, they 
may be passed through an appropriate condensing apparatus. 

3. If soluble in water or other liquid, they may be so 


treated. 

4. Certain solid substances with which the effluvia may 
have chemical affinity may be used. 

5. If the evolved matters are combustible, they may be 
burned. 


Nuisances arising from the keeping of animals. 

The law clearly recognises the fact that animals may be 
so kept as to be a nuisance or injurious to health. In the 
Public Health Act, England, 1875, Section 91, certain statu¬ 
tory nuisances are defined which may be dealt with sum¬ 
marily. Among these occurs the following :—“ Any animal so 
kept as to be a nuisance or injurious to health. In the 
Bombay Act HI of 1888, section 384, sub-section (1), clause 
(6), wo find ‘no person shall keep any animals on his pre¬ 
mises so as to be a nuisance or dangerous to any person/ 
Nuisance naturally occurs chiefly where the population 
is aggregated, and it is more likely to be serious in character 
where such is dense than where it is sparse, but it is not 
solely in such circumstances that nuisance may arise ; a soli- 
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tary animal badly kept in or near an isolated house may 
have an injurious influence on the inhabitants of that house. 

The nuisance is at its maximum intensity, perhaps, when 
in a close passage or blind alley in a densely populated area, 
several stables badly constructed and cleansed are permit¬ 
ted to be erected. In such places one may notice a persist¬ 
ent ammoniacal odour which may be perceptible at some 
distance. In Bombay it is a common practice to construct 
horse stables on the ground floor of dwelling houses* In 
many instances the syce, his family and relatives live in 
the stable, constructing a dwelling place either by partition¬ 
ing ofi a part of the stable or by constructing a loft on bam¬ 
boo supports. The great majority of these stables are badly 
lighted and ventilated. 

In regard to cow s and buffaloes, a usual practice is to have 
the animal in one of the dwelling rooms or in the chowk or 
ventilating shaft of the house. Another favourite place 
is under the stairs. 

Now. as in all houses the staircase, and central chowk 
where such exists, form the main channel for the circulation 
of air inside the house, it is obvious that the rooms abutting 
on these ventilating shafts must derive their air from 
vitiated sources, more especially seeing that in practically 
every instance the cubic and floor area available for each 
animal is grossly insufficient, the lighting bad and drainage 
totally absent. Add to this the fact that gross over-crowd¬ 
ing of human beings generally exists in the same house 
and the magnitude of the evil is at once apparent. 

In regard to horse stables under dwelling rooms, as usually 
constructed, whatever effluvia arise from the stable find 
their way into the residential parts above. Their passage 
upwards is facilitated in some instances by the staircase 
leading to the upper rooms being in more or less direct com- 
munication with the stable, but even where this is not the 
case and there is an entrance separate from the stable, the 
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pervading stable odour may still penetrate to the rooms 
above, either through cracks in the ceiling or imperfections 
in the brick work or wooden work of the structure itself. 


The effluvium-nuisances resulting from the keeping of 
animals proceed mainly from fermenting solid and liquid 
filth in the stable due to neglect of proper cleansing, from 
the too protracted use of dirty and sodden litter, from the 
soaking of urine and excremental matter into the floor as 
the result of its bad construction or of deficient or inefficient 
arrangements for drainage. Further, the disturbance of 
neglected heaps of manure and their cartage through the 
streets, and the exhalations from the animals* lungs and skin 
and, in some instances, from diseased surfaces are also sources 
of possible nuisance. Experiments have been made repeatedly 
and the results show the necessity for good ventilation in 
stables, if the air is not to become grossly vitiated and their 
presence a source of nuisance to the neighbourhood. Ob¬ 
viously, when otherwise, such stables must exercise a most 
harmful effect on the neighbours and much more so on those 
people living in the stable itself, not only on account of the 
direct effects of contaminated air an themselves, but also the 
indirect on their food which is stored and cooked 
there. 

Apart from such stables being a source of nuisance and 
danger by reason of offensive effluvia, we must remember 
that one of the principal breeding places of flies is in horse 
litter, and in a city in which the open basket system of con¬ 
servancy obtains, the risk of Cholera and Typhoid being spread 
by their agency is by no means negligible. Further, old 
stables are often riddled beneath by rat runs and, where these 
communicate with adjoining houses, they not only serve as 
a channel for the introduction of concentrated effluvium but 
also of rats and thereby add to the chance of the inmates 
contracting Plague. To obviate the danger, the following 
section has been added to the Municipal Act:— 
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381 A. Where a building or any portion thereof is used 
or intended to be used for human habitation and any portion 
of such building is used for any of the following purposes, 
namely, 

(a) for keeping any horse, cow, buffalo, bullock, goat or 

donkey, or 

(b) as a gpdown or place for the storage, in connection 

with wholesale trade, of grain, seed or % groceries, 
the Commissioner may, if it shall appear to him 
necessary for sanitary reasons to do so, by written 
notice require the owner or occupier of such building 
to discontinue the use of such building for any such 
purpose: provided that the Commissioner may 
permit such use , subject to such conditions as 
he may think fit to prescribe. 

In improperly drained stables, the possibility of breeding 
mosquitoes must not be overlooked. 

By-laws relating to Horse, Cattle and Milch 
Cattle Stables. 

Horse and Cattle Stables. 

[Under clause (/) of section 461 with respect to the control, supervision 
and prescribing and regulating the construction, dimensions, ventilation, 
lighting, cleansing, drainage and water-supply of premises used for keeping 
horses or cattle not being milch cattle- («) for sale, (b) for letting out on 
hire, or (c) for any purpose for which any charge is made or any remunera¬ 
tion received.] 

1. A person or firm having a license from the Commissioner to uso 
any premises for the purpose of keeping horses or cattle (not being milch 
cattle)— 

(«) for sale. 

(b) for letting out on hire, or 

(e) for any purpose for which uny charge is made or any remuneration 
received, 

is in these By-laws referred to ns a 4 * a Li cense-holder/' and the premises 
to which any such license relates are referred to as u licensed premises.” 

u Stable w means a building used or intended to be used for keeping 
such horses or cattle upon the licensed premises. 
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parson shall not be entitled to a license to use for keeping a 
cattle any stable which does not fulfil the conditions prescribed 
by By-law 4. One such license only will lx* granted in respect of the whole 
of any premises, notwithstanding that such premises are so used 


inte nded to bo used by more persons than one occupying severally. 


3. A license-holder shall not at any time of the day or night- 

fa) keep on the licensed premises a larger number of horses or cattle 
than the number allowed by his license ; 
fa) keep in any one stable a larger number of horscB or cattle than the 
stabling capacity of such stable will admit of, according to the 
standard of floor space prescribed by clause (e) of By law 4; or 
(c) in any case keep iu any one stable a larger aggregate number of 
horses or cattle or of horses and cattle than 100. 

4. A license-holder shall not use fur keeping horses or cattle on the 
licensed premises any stable which does not fulfil the following conditions, 
namely 

{a) the construction of such stable shall, in general principles, conform 
to an index plan, copies of which are deposited in the offices 
of the Executive Health Officer, Executive Engineer and 
Superintendent of Licenses, respectively, where the same 
can be inspected ; 

fa) its height shall in no part be less than 12 feet measured from the 
floor to the wall plate or underside of the roof tie beam ; 


fa) it shall have an open space {open to the sky) of not less than fifteen 
feet in width all round it within the boundary of the licensed 
premises, such width to be measured from the outer sides of the 
external posts ; 


(d) it shall be open on all sides to such surrounding open space, but 

may be fitted with such screens or weather-boards as the Com¬ 
missioner may in each case approve ; 

(e) it shall be so constructed as to afford floor space for each horse 

stabled therein of not less than 12$ feet in length by 6 feet in 
breadth, and for each head of cattle stabled therein of not 
less than 12$ feet in length by 4 feet in breadth, such space 
to be in each case inclusive of space occupied by any manger, 
central or side drain; 


(/) to separate each horse or pair of bullocks to be stabled therein 
irora the next horse or pair of bullocks, there shall be, unless the 
Commissioner shall expressly give permission to the contrary, 
a permanently fixed partition, consisting of two bare, one above 
the otlier, running lengthwise and fixed at heights of 2 feet and 
about 3$ to 4 feet respectively ; 

(g) the floor surface of the stable shall be at least one foot higher 
than the mesne level of the surrounding open space referred 
to in clause (c)» and its situation shall be such as to admit of 
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its being properly drained into a drain or place legally set apart 
(or the discharge of drainage, 

5. A licence-holder whall cause all open spaces around and between the 
stables or elsewhere ii{>on the licensed premises to be paved with stono 
ami drained to the satisfaction of the Commissioner, 

6. A license-holder and every person using for keeping horses or cattle 
any portion of the licensed premises shall, from time to time whenever 
required by the Commissioner so to do, furnish to the Commissioner a 
statement in writing containing the correct name of each person who 
owns any of the horses or cattle for the time t>eing kept upon the licensed 
premises, and of the number of horses or cattle owned by ea ch such person. 

7. A license-holder fdiall not cause or Buffer the dung of any horses 
or cattle kept on the licensed premises to be deposited in such a situation 
or in such a manner os to pollute any water supplied for use or used or 
likely to be used by man for <1 linking or domestic purposes, or any water 
used or likely to l*' mod by horse* or cattle or other four-footed animals. 

8. A license-holder shall cause the floor of every stabler to be paved 
with finely dressed blue atone, Shah a bad stone or Indian patent stone or 
any other impervious material approved of by the Commissioner and sloped 
with a gradient of not less than 1 In 48 to the satisfaction of the Commis¬ 
sioner, so as to prevent any soakage into tho ground of urine or other 
tilth, 

9. A license holder shall provide, upon or in some convenient place 
in the immediate neighbourhood of the licensed premises, a suitable re¬ 
ceptacle or receptacles for dung, manure, soil, filth or other offensive or 
noxious matter which may from time to time be produced in the keeping 
of horses or cattle upon the licensed premise*. Such receptacle or 
receptacles may be constructed of masonry, or may lx* moveable on 
wheels, but in the latter case, shall be lined with galvanised iron 
of not less than 20 S. W. G. thickness or damme red internally to 
the satisfaction of tho Commissioner. Such receptacle or receptacles 
shall have an aggregate internal space proportionate to the number 
of animals kept in the licensed premises and such space shall not 
be leas than three-quarters of a cubic fe« for each horse or head of 
cattle so kept. 

Ho shall cause each such receptacle to be constructed «o that the bottom 
or floor thereof shall be at least 1^ feet higher than the surface of the ground 
adjoining such receptacle. 

He shall also cause each such receptacle to be constructed in such a 
manner and of such materials and to be maintained at all times in such 
a condition as to prevent any escape of the contents thereof or any soakage 
therefrom into the ground or into the wall of any building. 

He shall, : f bo required by the Commissioner, cause each such receptacle 
to be furnished with a suitable tin, tile or jouii roof. 

10. A license-holder shall not permit any cart driver or other person 
to sleep in the stable, nor shall he permit any loft or part of the premises 
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r the stable to be used for purposes of human habitation. Provided 
tat the Commissioner may permit such specified number, as he may 
think fit, of attendants to sleep on the premises, to prevent accddent among 
thr animals ; but no attendant shall occupy any space which will encroach 
upon the air space prescribed for each animal. He may provide a loft 
for the storage of hay over any stable or shed on the licensed premises 
but not so that any part of any such loft will bo less than 12 feet above 
the highest point of the floor level. 


11. A license-holder shall ulso provide upon or in connection with the 
licensed premises a paved space to the satisfac tion of the Commissioner 
on which cattle can be washed. Such paved space shall have an area 
equal to not less than one-twelfth of the floor area of the stable and shall 
bo so situated as not to encroach on the 15 feet space between the sheds. 

Ho shall also provide a suitable paved or metalled space for the parking 
of carts or other conveyances in connection with the stable. 

12. A license-holder shall also cause every drain or means of drainage 
upon or in connection with the licensed premises to be maintained at all 
times in good order and efficient action to the satisfaction of the Com¬ 
missioner. 


13. (a) A license-holder shall twice daily, namely before the hour of 

9 in the morning and before the hour of 4 in the afternoon, cause the licensed 
premises to be thoroughly cleansed and flushed arid shall daily cause to 
be removed from the receptacle or receptacles, provided in accordance 
with the requirements of By-law 9, nil dung, manure, soil, filth, urine or 
other offensive or noxious matter produced in or ujxm the premises and 
placed or accumulated in such receptac le and shall cause the same to be 
deposited in such placer or places as the Commissioner shall from time to 
time direct. 


(6) He shall not cause or suffer a greater quantity of hay, grass or straw 
to be kept or stored on the licensed premises at any one time than will 
suffice to meet the requirements of four days of the animals stabled therein. 

(c) He shall not cause or allow any fire to be lighted in a stable or in any 
portion of the licensed premises near to any hay, grass or straw stored 
therein. 

( d) He shall provide, a sufficient supply of water to the licensed premises 
from a Municipal main and shall not without the previous approval in 
writing of the Commissioner cause or suffer any water drawn from a well 
to be used for, or supplied to, the ar € j ^ stabled in the licensed 
premises. 

14. (1) A license-holder shall, whenever required by the Commissioner, 
bring out or cause to be brought out from each stable on the licensed pre¬ 
mises, for the purpose of inspection, all or any of the horses or cattle which 
may for the time being be stabled therein and shall provide every such 
facility as may be required for enabling the person mu king such inspection 
to thoroughly examine the said animals or any of them. 
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(2) He shall give to the Health Department Inspector of the district im¬ 
mediate notice of any outbreak of infectious disease and idiall segregate 
ail nick animals in such place »« may be approved by such Inspector pending 
the Olden of the Commissioner or, in case there shall be no suitable place 
on the premises where sick animals can lx* conveniently segregated, he 
shall, ponding such orders as aforesaid, remove any such sick animal 
to some other place approved of by such Inspector, 

(3) He shall, immediately on receipt of the Com mission© r*s orders in 
regard to tin* segregation or disposal of such animal, comply with and 
carry out such orders. 


Milch Cattle Stables, 


(Under clause ( / ) of section 401 with respect to the control and super¬ 
vision of premises used for keeping milch cattle for sole or hire or for sale 
of the produce thereof : 

Under clause (g) with respect to the* inspection of milch cattle, and 
prescribing and regulating the construction, dimensions, ventilation, 
lighting, cleansing, drainage and water-supply of dairies and cattle 
sheds in the occupation of persons following the trade of dairy-men or 
milkseHers ; and 

Under clause (h) for securing the cleanliness of milk-stores, milk-shops 
and milk vessels used by such persons for containing milk.] 

1, A person or firm having a license from the Commissioner to use any 
premises for the purpose of keeping milch cattle is in these By-Ian's refer¬ 
red to as 14 a License-holder*** and the premises to which any such license 
relates are referred to os 44 licensed premises.” 

2. l * Dairy ” means a place in whuh milk, butter or other products 
of milk are stored, made or kept for sale or are sold, 

ft 44 Stable ” means any building used or intended to lx* used for keeping 
milch cattle. 

4. A person shall not be entitled to a license to use for keeping milch 
cattle any stable which does not fulfil tin* conditions prescribed by By¬ 
law 11. One such license only will be granted in respect of the whole of any 
premises, notwithstanding that Buch premises an* bo used or intended 
to be used by nv>re persons than one occupying severally. 

ft A license, holder shall not at any time of (he day or night— 

(<j) keep on the licensed premises a larger number of milch cattle 
than the number i iwcd by hi* license ; 

(6) keep in any one stable on the licensed premises a larger number 
of milch cattle than tin* stabling capacity of such stable or shed 
will admit of according to the standard of floor space prescribed 
by By-law 6 («) ; 

(c) in any case, keep in any one stable or shed erected on the 
licensed premise* after these By-laws came into force (lah 
February 1914) a larger number of milch cattle thaw 100. 
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6. A license-holder shall not. use for keeping milch cattle any stable 
on the licensed premises which does not fulfil the following conditions, 
namely ;— 

(а) its height shall not l>e less than twelve feet measured from the 

Doors of stalls to the wall plate ; 

(б) it shall have an opn space of not less than fifteen feet in width 

all round it, such width to be measured from the outer sides of 
tho external post* ; 


(c) its floor surface shall bo at least one foot higher than thf« mesne 

level of such surrounding open space, and its situation shall be 
such as to admit of ita being properly drained into a drain or 
place legally set apart for the discharge of drainage ; 

( d) it shall l>o open on all sides to such surrounding open space, but 

may be fitted with such screens or weather-boards as the Com¬ 
missioner may in each case approve ; 


(e) it shall be so constructed as to afford floor space not less than 
twelve-and-a-half feet in length by five feet in breadth for each 
cow or buffalo to be stabled therein, such space to be inclusive 
of space Occupied by any manger, central or side drain, or 
central passage. 

7. A license-bolder and every person using for keeping milch cattle any 
portion of the licensed premises shall, from time to time, whenever required 
hy the Commissioner so to do, furnish to the Commissioner a statement 
in writing containing the correct name of each person who own* any of 
the milch cattle for the time being kept upon the licensed premises, and of 
the number of milch cattle owned by each such person. 

8. A license-holder shall not cause or suffer the dung of any milch 
cattle kept on the licensed premises to be deposited in auch a situation 
or in such a manner as to pollute any water supplied for use or used or likely 
to be used by man for drinking or domestic purposes, or any water u*ed 
or likely to be used by milch cattle or hones or other four footed animals 
or in any dairy, or for cleaning or washing vessel* used or intended for milk. 

9. A license-holder shall cause the floor of every stable to be paved 
with impervious material approved by the Commissioner and sloped with 
a gradient of not leas than 1 in 48 to the satisfaction of the Commissioner 
so as to prevent any soakage into the ground of urine or other filth. 


10. A license-holder shall provide, upon or in some con venient place 
in the immediate neighbourhood of the licensed premises, a suitable recep¬ 
tacle or receptacles for dung, manure, soil, filth or other offensive or 
noxious matter which may from time to time be produced in the keeping 
of milch cattle upon the premises. Such receptacle or receptack** may be 
constructed of masonry or may be moveable on wheels, but in the latter 
case shall be lined with tin plates or dam me red internally to the satisfaction 
of the Commissioner. Such receptacle or receptacles shall havo an aggre¬ 
gate internal space proportionate to the number of animals kept in the 
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licensed promises, ftnd such space shall not be less than 1£ cubic fret for 
each head of cattle so kept. 

He shall cause such receptacle of receptacles to bo constructed so that 
the bottom or floor thereof shall Ik? in each case at least 1| feet higher 
than the surface of the ground adjoining such receptacle. 

He shail also cause such receptacle or receptacles to be constructed in 
such a manner and of such material and to be maintained at all times in 
such a condition as to prevent any escape of the contents thereof or any 
soakage therefrom into the ground or into the wall of any building. 

He shall, if so required by the Commissioner, cause each such receptacle 
to be furnished with a suitable tin, tile or jowli roof. He may provide a 
loft for storage oi hay over any stable on the licensed premises, hut not so 
that any part of any such loft will be less than 12 ft, over the floor* of stalls. 

He shall not permit any gtnrli or other person to sleep in any stable, 
nor shall he permit any loft or part of the premises over a stable to lx? used 
for purposes of human habitation. Provided that the Commissioner may 
permit such specified number, os he may think fit, of attendants to slee p 
on the promises, to prevent accident among the amnia Is, but no attendant 
shall occupy any space which will encroach upon the air-space prescribed 
for each animal. 

11. A license-holder shall also provide upon or in connection with 
the licensed promises a paved space to the satisfaction of the Commissioner 
on which the cattle can lx washed. Such paved space shall have an urea 
equal to not less than one-seventh of the floor area of the stable. 

12. A license-holder shall also cause every drain or means of drainage 
upon or in connection with the licensed premises to be maintained at all 
times in good order and efficient action to the satisfaction of the 
Commissioner. 

13. (a) A license -holder shall twice daily, morning and evening, cause 
the licensed promises to fan thoroughly cleansed and flushed and shall cause 
to be removed from tlko receptaice or receptacles, provided in accordance 
with the requirements of Bydaw 9. all dung,manure,soil, filth, urine or other 
offensive or noxious mat ter produced in or upon the promises and placed 
or accumulated in such receptacle and shall cans© the same to bo deposited 
in such place or places os the Commissioner shall from time to time direct. 

(b) He shall not cause or suffer a greater quantity of hay, grass or straw' 
to be kept or stored on the licensed promises at any one time than will 
suffice to meet the requirements of four days of the animals stabled therein, 

Ho shall not by storing the hay. grass or straw encroach on or diminish 
in any way the minimum space for animals proscribed by By-law 6 (e). 

He shall not cause or allow any fire to be lighted in a stable or in any por¬ 
tion of the licensed promise's near to any hay, grass or straw stored therein. 

14. A license-holder shall, whenever required by the Commissioner, 
bring out or cause to be brought out from each stable on the licensed pro* 
mist s, for the purpose of Inspection, all or any of the milch cattle which 
may for the time being be stabled therein and shall provide even such 
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ility an may be required for enabling t he person making such inspection to 
thoroughly examine the said animals or any of them, 

16. A license •holder, dairy •man or mil killer shall provide a sufficient 
supply of water from a Munieijial main to the premises licensed to or occu- 
pied by him for carrying on bis trade, and shall not without the previous 
approval in writing of tho Commissioner cause or sutler any water drawn 
from a well to be used for, or supplied to. any milch cattle. 

16. A lu^rnie-holder, dairy-man or milk-seller, whose premises do not 
fulfil the require men ts of the next succeeding By-law respecting new 
dairies or stable#, shall so far alter the said'premise# or any jiart thereof 
a# the Commissioner shall from time to time by notice in writing require 
for the purpose of bringing the same into conformity, so far as may be 
deemed necessary, with the said requirements or any of them. 

17. A person who shall erect a new dairy or cattle-shed for the stabling 
of mik-li cattle belonging to dairy-men or milk-sellers shall construct the 
same in accordance with the following rules: 

(«) The roof shall be tiled or eoven d with corrugate*! sheet iron. 

(it) The floor fchall be paved throughout with suitable impervious 
material approved by the Commissioner and the paving shall be 
«o sloped as to ensure effectual drainage having a gradit nt of not 
lesa than 1 in 4$. 

(c) The stable shall be fitted with mangers, 2} feet in width, and if 
the mangers are so arranged that the animals iu two rows face 
each other, a passage of at least 3 feet in width shall bo left 
between the two rows of mangers. The floor of this passage 
shall jbe paved in the same manner as the floor of the stable, 
and the passage shall at all times be kept free of obstruction. 

(U) The stable shall be drained by an open ovoid drain of such material# 
and dimensions with such fall and laid iu such position and 
manner in all respects as the CWumSsioaer shall require, and 
such drain shall lx? connected with such sewer or other mean# of 
drainage as the Commissioner shall direct. 

18. A person shall not erect a new' stable for milch cattle belonging 

t-o daily-men or milk-sell** re within a distance of 15 feet from 
any street or 25 feet from any dwelling house. 

19. A dairy-man or milk seller shall not sell or keep milk in any 
dwelling-house or room or place used for sleeping or cooking or where other 
articles of food are kept or where any other trade is carried on, 

20. A dairy-man or milk-seller shall eftiise every part of the internal 
surface of the walls and ceiling of every room or place in which milk is kept 
or sold by him to be thoroughly lime-washed twice at least in every year 
or oftener if no required by the Commissioner. 

He shall also cau#e the floor of every such room or pi act? to be paved 
throughout with suitable impervious material approved by the Commis¬ 
sioner and the ffeving shall be so placed as to ensure effectual dratnags 
having a gradient of not leas than l in 48. 
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Hu shall also cause the floor and drain of every such room or place and 
every counter, shelf, or bench on which milk-vessels, are kept to be washed 
and thoroughly cleanard daily. 

21. A dairy-man or milk-seller shall cause every vessel used in his 
milk-shop or in the distribution of his milk to be rinsed with builpag water 
and thoroughly cleansed before and after use. 

22. A dairy-man or mi Ik-seller shall not use or permit to bo used for 
the washing and cleansing of milk vessels any water except such as is 
drawn from a Municipal main or from ft well to be previously approved iri 
writing by the Commissioner. 


The Keeping of Pigs. 

The nuisance which may arise from this cause is so great 
as to call lor special legislation, and one finds that the Public 
Health Act, England, 1875, section 47, states that pigs must 
not be kept in towns so as to be a nuisance ; and the Public 
Health Act, London, 1891, section 17, prohibits pigs being 
kept in tin* Metropolis, so as to be either a nuisance or within 
40 feet of a street. 

Thu Bombay Act 3 of 1888, section 384, mib-accticm (l). clauae (a), states 
that no |x rMon shall without the written permission of the Commissioner, 
or otherwise than in conformity with the terms of such permit ion. keep 
any swine in any part of the city; and the same section, sub-sectitfn (2), 
aays that any swine found straying may ho forthwith destroyed and the 
carcase thereof disposed of as the Commissioner shall direct, and no claim 
for compensation shall lie for any swine so destroyed. 

The offensive odour from ill-constructed and badly kept 
piggeries is capable of travelling very considerable distances 
with the wind. The manner of preparation and storage of 
the food for pigs may be a source of nuisance. It is 
exceptional to feed pigs upon sweet food ; they are generally 
given refuse material of all sorts in which frequently 
fermentation has already commenced. If, as is some¬ 
times done, this food is boiled, a greater nuisance than 
ever may arise. 

In every case pig styes should be situated at a consider¬ 
able distance from any dwelling house, and not nearer than 
100 feet from any well, spring, or stream of water used or 
likely to be m*ed by man for drinking purposes or foT domes- 
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ic purposes, or otherwise in uch a position as to render any 
such water liable to pollution. 

The stye should have a smooth impervious floor of con¬ 
crete or of Indian patent stone, properly sloped and provided 
with channels leading to a trapped drain inlet. If walls 
are built, they should be of brick or masonry rendered smooth 
inside in cement or patent stone so as to permit of being 
readily washed. The stye should be provided with a roof 
which, if restuig directly upon the walls, should have a win¬ 
dow in it to provide light and facilitate cleansing. 

Under no circumstances must woodwork be permitted 
in situations in the slightest degree liable to pollution. The 
stye should be washed regularly once a day at least. If 
proper attention is paid to the construction and the cleanli¬ 
ness of pig styes, there is no reason why pigs cannot be kept 
without becoming a nuisance. On the other hand, if there 
is neglect their presence becomes intolerable. 


Slaughter Houses. 


Slaughter-houses for killing cattle for food have been 
in existence in India from its earliest days. The ancient 
Aryans had slaughter-houses where cows and buffaloes 
and bulls were killed, but no description of the situation 
and construction of a slaughter-house is available, or of 
the conditions under which they existed in those primitive 
times. They were said to be in the open country away from 
dwelling houses. Centuries have done nothing, however, 
to improve their conditions and so we find the practice 
of killing cattle in villages and even in small provincial 
towns in the open or at best in an open shed. In Presi¬ 
dency and other large towns, Municipalities have pro¬ 
vided slaughter-houses, but they are far below the modern 
standards of public abattoirs in the European continent 
and British Isles, and they are not laid out and constructed 
on proper sanitary basis. 
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The site for the location of a slaughter-yard and house 
must be carefully selected. It should not be on low-lying 
land, and must be outside the town and in close proximity 
to running water or the sea and within short distance of a 
railway line to which it should be connected. The prevailing 
wind must be duly considered. Further, the locality must 
be such that the slaughtering of animals should be visible 
to very few and the noises of cattle audible to a very small 
circle. All public abattoirs should be under the control of 
Municipal Corporations ; there should be, as far as pos¬ 
sible, no private slaughter-houses ; all facilities and conveni¬ 
ences should be extended to butchers and cattle dealers ; 
in the event of a butchers’ guild or company wishing to 
establish a slaughter-house, permission may be granted, 
provided they give the requisite guarantee for the judicious 
management of the same and are answerable to local autho¬ 
rity. The advantages to the public from the provision of 
slaughter-houses maintained under the control and supervi¬ 
sion of Corporations are many. (1) Meat: injurious to health 
is prevented from being offered for sale. All meat unfit 
for food is destroyed ; and meat of doubtful quality, but 
not unfit, may be offered for sale after “ declaration of 
quality.” (2) In properly constructed slaughter-houses, 
fitted with the newest machines and appliances, slaughter¬ 
ing is conducted with cleanliness and expedition. It is 
also convenient and cheaper for licensed butchers to kill 
their animals at such slaughter-houses and it inspires con¬ 
fidence in the public to patronise such butchers. (3) The 
pollution of earth, water and air, and in India of the meat, 
caused by careless management in private slaughter-houses 
is entirely removed. (4) The torture of animals is done 
away with as the necessary apparatus and arrangements 
for the stunti ng and stupefaction of animals are provided. 
(5) The animals brought for slaughter are regularly inspected, 
while those suffering from infectious diseases are killed and 
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eir bodies destroyed by incineration. Thus the spread of 
infectious disease among animals is efficiently prevented. 
The condemned meat is also destroyed. In connection 
with slaughter-houses there should be a spacious cattle yard, 
where animals may be purchased by butchers from cattle 
dealers. The yard should, if possible, be covered over with 
turf and provision made for the conservancy of the same 
and daily removal of all refuse and dung. Lairage accom¬ 
modation in properly constructed sheds should be provided, 
where animals may have rest before slaughter, as only 
after sufficient rest of the body they furnish sound and 
norma] meat; it is well known that fatigue impoverishes 
the meat. The lairage stalls or pens should not be too 
large, so that in case of infectious disease the infection may 
be limited and disinfection rendered more easy. It is, there¬ 
fore, necessary that the floors of the lairage stalls should 
be properly paved and made water-tight and drained. The 
walls, too, should be rendered smooth and non-absorbent, 
impervious to a sufficient height above the size of the ani¬ 
mals, and the comers rounded off. No doubtful animal 
or with any suspicion of infectious disease should be allowed 
into the cattle yard or the lairs. Sufficiently large and 
commodious inspection-sheds should be provided. They 
may be open on all sides, but should be properly paved and 
drained. 


In connection with the inspection-sheds, there should be 
a properly equipped laboratory. The cattle yard, inspec¬ 
tion-sheds, lairage-sheds and waiting-pens should be 
entirely divided off by a high masonry wall from the 
slaughter-house proper, so that the animate awaiting slaughter 
may not witness the slaughtering of their comrades. In 
many slaughter-houses, the waiting-pens are mere annexes 
whence the animals witness the slaughtering and, even 
on account of faulty drainage arrangements, blood of 
the slaughtered flows to their very noses. The animals 
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awaiting slaughter should be spared, as far as possible, any 
contact with sights or gmells of the slaughter-house itself. 


There is another economic value in entirely keeping 
apart animals awaiting, slaughter, as it appears to be a well- 
established fact that the flesh of an animal killed in a state 
of fear or excitement loses some of its palatable and market¬ 
able qualities ; above all, humanity demands that they 
should be spared the painful sights and cries. The common 
practice of depositing blood barrels, freshly removed hides 
or offal and refuse from slaughter-houses in dose proximity 
to waiting pens should bo strictly prohibited. 

In designing a slaughter or killing-house several points 
have to be duly considered. It should be sufficiently large 
and commodious to meet the special demands of the town 
population, whose meat it intends to supply. Slaughter 
houses are built in different countries either under the 
separate or block system, the former also called French 
and the latter German. 

The first (French) is. built on the principle of providing 
each butcher with a room for himself in which to kill. These 
rooms lie on each side of a central passage which has a door 
at each end. Every small room has a door into this pas¬ 
sage and another leading directly outside the abattoir. 
The characteristic of the French system is that eacli build¬ 
ing is isolated and surrounded by an open space. In the 
larger towns where butchers are divided into butchers 
proper and salesmen, this system works very well ; it is 
the more expensive of the two. In the block system (Ger¬ 
man), all the buildings of a slaughter-house are under 
one roof or, if a little away from it, connected with it by cover¬ 
ed passages. The block system is not suitable to India, as 
there will be no free air-space around the building. The 
separate system is the best adapted for this country. The 
buildings in the slaughter-yard must be arranged so as not 
merely to be suitable for the actual number of inhabitants 
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in the tow, but also with a view to their increase, so 
that extensions can easily be made. The slaughter-yard 
must therefore be extensive. The following principles were 
given for the erection of the public slaughter-hous* of 
Bromberg. The area of ground must be at least GJ sq. 
ft. per inhabitant in towns of 3.000 inhabitants ; 5| sq. ft. 
per inhabitant for towns of from 3,000 to 5,000 inhabit¬ 
ants ; sq. ft. per inhabitant for towns of from 5,000 to 
7,000 ; 4 sq.ft, per inhabitant for towns of 7,000 and more. 
From 7,000 to 10.000, 3| sq. ft. ; 10,000 to 50,000, 3 sq. ft. 
over this figure 2| sq. ft. 

The abattoir or killing-house should be of solid, sub¬ 
stantial material and should be up-to-date. The material 
used for the building, walls and floors must be durable and 
impervious and non-absorbent. The internal surface of 
the walls, to a height of at least 10 feet, with corners rounded 
off, must be rendered smooth and water-tight, so that the 
internal surface may be daily washed down with a hose. 
It is best to paint the inner surface with white oil-paint, 
as the same would show off dirt and will help to a consider¬ 
able degree to reflect better light ; if expense is not of much 
consideration, the internal surface of the wall may he fitted 
up with white, glazed tiles or even marble slabs. The floors 
of the slaughter-house and room for cleaning utensils, etc., 
must be firm, hard and tough and water-tight and must be 
sloped all round, having a drain at the lowest point dis¬ 
charging into a gully and trap to prevent gases from drains 
escaping and penetrating into the slaughter-house. The 
floors must be such as to resist being broken or cracked by the 
falling of heavy objects or with the stamping of animals. 
They should not be smooth and slippery. They may be 
rendered on the herring-fish bone pattern, so that they can be 
easily washed and cleansed. The comers in walls and floors 
must be rounded oflF to prevent the collection of dirt and dust. 
The slaughter-house should be properly ventilated and 
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lighted by doors, windows and sky-lights* The doors an,d 
windows should be provided, in addition to the ordinary 
shutters, with “ fly-proof shutters” and they must be so fixed 
as to work automatically unless otherwise prevented. The 
sills of windows must be at least 5 ft, 9 inches above the 
floor. The doors and windows must be so arranged that the 
public cannot see into the slaughter-house. In connection 
with the slaughter-yard, a provision should be made also 
for a manure-house, offal-house, water-closets, disinfecting 
accommodation, boiler-house, a cold-room, a cooling room, 
lavatories for butchers and their assistants and, if possible, 
an incinerator and refrigerator and sterilizer. Besides 
these, there should be offices and dwellings for officials and 
the inspecting staff. The slaughter-yard and house should 
be provided with a plentiful good water-supply. The drain¬ 
age should be on the most modem lines and the sewage 
treated biologically before being discharged into the sea, 
river or on the land. The blood which flows out at killing 
must be caught in vessels kept in the slaughter-house for 
that purpose, so that the floor may be soiled as little as 
possible and not rendered slippery. 


Blood when required for preparation of sausages must be 
collected in thoroughly clean and air-tight receptacles. All 
blood not so used should be boiled down in the shed provided 
for the same and used as manure. 

All entrails must be cleaned in the offal-house. The walls 
of this house should be very clean, made of marble or 
glazed brick or tile. The floor also should be of good 
gradient and made of the same material. The house should 
ha*e a plentiful supply of water and the offal refuse removed 
daily as soon as the slaughter-house is cleansed. The offal- 
house must be daily washed down. Expert advice should 
Ik* obtained for the provision of machinery, hoists, cranes, 
stunning machines and other appliances needed for the 
slaughter-house. They should be of the latest pattern. 


NMNUfjjj, 


Slaughter Houses. 


857 



In India the practice of slaughtering is ritualistic; ic 
is not unlike the practice which obtains among the Jews 
all over the world. The bulk of the meat-eating population 
is Mahomedan and in almost all places the butchers are 
of that religion. According to their ritual, the process of 
slaughtering serves to render the slaughtered animal halal, 
i.e., partly a sacrifice and partly a ritualistic offering. 
The animal is not stunned, but bound and knocked over 
and the butcher cuts the neck transversely just below the 
lower jaw, giving a clean sweep from ear to ear, cutting 
all the chief arteries and veins of the neck right down to the 
spinal column. There is no question as to the cruelty meted 
out to the dumb animal, as this could be obviated by rendei- 


ing the animal unconscious by a stupefying blow, as some 
three or four minutes must elapse before the cutting process 
is begun and more before it is completed. The animal 
will thus be saved the lengthened period of unnecessary 
torment, thus avoiding the injuries and wounds of all 
sorts caused by the “ throe” or death struggles. Humanity 
demands that this should be so. One often has seen Maho¬ 
medan shikarees making the ha ltd after an animal or wild¬ 
fowl is knocked and rendered unconscious by a gun-shot. 
The Jewish method of killing does not rest on any command 
of God, that is to say, has no Biblical foundation hut is 
authorised as a command of the 1 almud by a number ot 
learned Rabbis. If this matter is properly explained to the 


butchers and others, there is no doubt the demand of 
humanity will prevail and animals will be spared the cruel 
process now in force. 


In India fresh pork-meat is a luxury occasionally indulged 
in by Christians and a few of the Chinese. 1 here are no 
public slaughter-houses for pigs, but only private unde) the 
Corporation surveillance and license. Only 2 or 3 pigs are 
slaughtered a day. The scalding and the scraping of hair is 
done in the. room where the animal is slaughtered. The 
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animal is not stunned before killing. It is not understood 
why this should not be in the case of pigs, as the butchers 
are all Christians, and consumers would rather prefer the 
animals rendered unconscious before they are slaughtered. 

The plan attached is of a model slaughter-house built in 
II. M. Dockyard, Chatham. 


Glue Making. 


Glue is obtained by boiling bones, hoofs, horns, scraps of 
skin, leather and waste animal matter in general The 
materials are first limed and then washed in water to remove 
the lime. They are then boiled, the fat which rises to the 
surface being skimmed off. and the liquid glue underneath 
is run off into shallow moulds and allowed to solidity. 

The accumulation of materials of the trade may cause some 
nuisance; this can be lessened by liming the layers of materials 
in the stacks and by taking particular care to see that they 
are kept dry. 

The effluvium given off during the boiling process should 
be burned or condensed in water and in either case finally 
discharged via a high chimney. The scutch or debris which 
is left in the vat after the glue has been run off should be 
removed from the premises as soon as possible; otherwise 
much nuisance, must arise. 


Gut Scraping. 


The small intestines of pigs and sheep are cleansed and 
then soaked in water for a few days to soften. They are 
then scraped on a bench until practically nothing but 
peritoneal covering is left. They are then placed in water 
again. 

The subsequent treatment varies according to whether 
it is desired to make sausage skins or catgut. If the former, 
the guts are simply placed in salt solution ; if, however, cat- 
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A. A 

B. B, 
C 

D, 

E. B. 

F. F 


Passage way from Cattle Pen to the Slaughter Chamber. 
Windows overlooking Waiting Pens and Slaughter Chamber. 
Iron guard rail to keep Cattle away from windows of Superin¬ 
tendent's Office. 

Bar hinged for access to Office. 

Brick divisions 5'-0" high by IP-0 long between Slaughter 
Pens. 

Iron channel-shaped posts with edges rounded and ends 
bedded firmly in concrete. 


G .(1 Slaughtering-ring in wall 2 , -0 l ‘ above Floor . 

//./]. l ube through wall for rope used to haul wild nr dangerous 
cattle up to Slaughtering Ring. 

l.J. Self-Closing screen-doors 5 1 high from floor with bottom 
18 " cut off. 

<CAl 11" d/a. bars 4h n apart over gutter flush with Floor us grating. 
L.L Offal hooks on walls 
V/. / 1. Poses for flushing. 

V.A . Winches for hoisting Carcasses and for hauling dead Cattle 
from Slaughter Pens into Dressing Room. 

O . Weighing-Machitie far Sidcs. 

| p Do for Joints 

( Q, Blood-Channel having a sharp fall to ensure all fluid being 
carried off. 

hoJE.-Walls finished in glazed brick up to 5'-0 u from ground . 
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desired, .they are treated with sodium carbonate and 

are then spun and finally bleached with sulphur fumes and 
dried. The trade, if improperly carried out, is a mast 
offensive one, but it need not necessarily be so. The premises 
should be well constructed, lighted and ventilated. As 
large amounts of water are used, the floor should be of con¬ 
crete properly sloped arid drained. The walls to a height 
of at least six feet must be rendered in some smooth impel* 
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meable material, e.g n concrete or Indian patent stone. 1 he 
tables on which the guts are scraped must not be ol wood 
but be made of stone. The guts should be stored in imper¬ 
meable receptacles; wooden tubs should not be used. 1 he 
waste liquids before being passed into the drains should be 
deodorised by chlorine water. It is of the utmost importance 
that a high degree of cleanliness be maintained as, if this 
be the case, no nuisance should arise. For other precau¬ 
tions against nuisance, reference cau be made to the intro¬ 
ductory remarks on this section. 


Fat Melting. 


The chief substances used are beef, mutton and pig fat, 
kitchen waste, waste meat and the materials obtained from 
boiling bones and scraps at knackeries and glue works. The 
degree of nuisance caused by fat melting depends largely 
on the freshness or otherwise of the fats, and on the means 
employed for melting. There are three methods which can 
be employed, viz., open fires, free steam either with or with¬ 
out the use of sulphuric acid, and lastly steam jacketed pans. 

The fresher the fats are, the less the nuisance. T nques- 
tionably the most objectionable method of melting is that 
where an open fire is used, and generally speaking, the higher 
the temperature the greater the degree of nuisance. If done 
over open fires, the melting should be carried out at the 
lowest temperature possible, and suitable appliances should 
be used for conducting away the fumes generated. By far 
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the best' method is to use steam, either free steam or steam 
jacketed pans. The advantages are obvious : the fat is 
not in direct contact with the fire, thereby lessening greatly 
the risk of nuisance : the fumes are collected and burned 
and, finally, the fat is easily run off into suitable receptacles 
in a simple and cleanly manner, so avoiding a frequent cause 
of complaint, viz. , the fouling of the surroundings which occurs 
in the process of removing the melted fat from the pans to 
the cooling receptacles. Under no circumstances should 
an establishment for the melting of fat be permitted to be 
erected in a populous neighbourhood, unless it is worked 
by steam. The other requirements of a fat-melting works 
have already been detailed in the introductory remarks. 
Particular attention should be paid to the provision made 
for the storage of fat prior to melting. Covered metal 
receptacles should be insisted upon in every instance, as 
otherwise much nuisance may arise. 


Felbnongerlng. 

A fellmonger is one who receives the skins of sheep and 
prepares them for the leather dresser. Two classes of skins 
are received, viz., fresli, and dry imported foreign skins. The 
fr6sh ones are first of all cleansed from dirt by being beaten 
by a mallet and then soaked in water, after which they are 
limed either by placing them in a pit containing milk of lime 
or, as is more usual now, by applying cream of lime to the 
fleshy surface by a brush, the skins being afterwards folded 
with the fleshy surface inwards. They are now hung up 
to allow the wool to become loose and when this occurs, they 
go to the pnlkng house, where the wool is removed. They 
are now known as pelts, and are thrown into a pit contain¬ 
ing milk of lime until they go to the leather dresser. 

The foreigu skins being dry and hard are softened by 
placing them in water for some hours. While dump, the 
skins are hung up in a fairly warm chamber, where a slight 
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Mperficial putrefaction takes place, enabling the wool to be 
readily pulled off. The skins are not limed. The subsequent 
treatment resembles that for fresh skins. 


Leather Dressing, 

A leather dresser is one who receives pelts as well as horse 
seal, calf and- goats’ skins. All these latter he treats as 
regards liming and scraping, etc., just as described under 
fellmongering. 

Having received the pelts, etc., he subjects them to a 
process known as breaking, which consists in scraping the 
fleshy side with a curved knife so as to remove the 
connective tissue, &c. The parts removed are known as 
fleshings. The skins now go back into pits of lime of varying 
strength for varying periods. The next process is to wash 
out the lime, after which the skins are placed in a solution 
of puer, which consists of dogs’ clung. In this they remain 
for a period varying according to strength. They are now 
scraped and washed and pass to a mixture of bran and 
water known as drench. In some works no puer is used, 
the skins going direct into the drench. 

The pelts are now ready for either tawing or tanning. 

For tawing, the prepared pelts are placed in a barrel con¬ 
taining salt, alum, yolk of egg and water. 

Tanning. 

A tanner is one who receives raw bullock-hides and pre¬ 
pares arjd tans them. Occasionally, all the three trades are 
carried out in the same premises. The tanner receives 
three classes of hides, viz., fresh, salted and dried. 

Treatment of fresh hides . — The first process is liming in 
a series of pits of varying strength. To secure even action, 
the skins are drawn out daily and replaced. The hair is 
next removed. The hides are then washed in clear water 
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and then the fleshings removed with a curved knife. Of the 
strictly tanning process, the first part is called colouring : the 
skins suspended on poles are lowered several times daily 
into a pit containing old tan liquor. The object is to colour 
all the parts evenly. They now goto the tan pits, passing 
through pits of gradually increasing strength. The materials 
used are oak, mimosa, valonia, hemlock and chestnut. 
Salted hides are treated in the same way, except that they 
are first soaked for a day or two to get rid of the salt. Dried 
hides are placed in water and afterwards beaten until they 
are soft. Both then undergo the same treatment as fresh 
hides. 

The following is a short account of the processes carried 
out in the Bombay tanneries:— 

The gkiriN are washed in three or four changes of fresh water. They 
are then immersed in lime solution for 8 to 10 days, during which 
time they are turned each day 90 as to secure oven action. The hides 
are now removed, washed and scraped with the curved knife already 
referred to. They are again washed and ptaad in another solution of 
lime for 3 to 4 days, removed, washed and again scraped. They are now 
washed ami trampled under foot in order to render them pliable. The 
hides are now immersed in a hark solution for 10 to 12 days, the hides 
being turned daily. On removal they arc again dressed with the knife. 

They are now put in a second bark-bath for a similar length of time, 
and i>n removal dressed as before. They are now placed in the myrobalan 
bath for 3 day*. On removal they are dried and, when all moisture 
has been extracted, they are oiled and hung up ; when dry. they are 
rendered pliable by being beaten on largo smooth stones, after which 
they are pvck <l iu ba’es ready for transport. The above is the method 
adopted for sheep and goat skins ; for cow hides and other large skins 
there is an additional (third) bark-bath. The whole process takes 40 to 50 
day* and for large skins *50 to 70. 

Sources of Nuisance in the Fore-going Trams. 

1. In the reception of the raw ^kins and imperfectly 
cured foreign hides and their transference from one place 
to another. 

2. The ammonia cal odour proceeding from a large num¬ 
ber of skins painted with lime. 
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The emptying athI cleansing of the tanks where the 
are washed. 

The removal of waste lime from exhausted lime-pits. 
The process of puering and the discharge of waste 
drenches, etc., into drains if untrapped or into open 
treams. 


6. The drawing of skins from lime-pits. 

In Bombay the chief nuisance appears to be due to lack 
of supervision and to the hopeless over-crowding of lime and 
tan tubs on the premises, as a result of which it is almost 
impossible to properly cleanse the premises. 

The premises in which these trades are carried on must 
be well constructed. The floors should be of concrete, sloped 
and drained. The walls should be coated with cement to a 
height of about 8 feet. The pits must be made of a material 
which will not readily flake or wear away and the corners 
should be rounded off so as to facilitate cleansing. The 
entire process should be carried out in closed buildings 
lighted from the roof and well ventilated. 

The water in the tanks where skins are cleansed should be 
changed daily. Waste lime and fleshings should be removed 
daily. Puering can be carried out using a cold solution 
although this method takes longer, and in any case it must be 
done in a closed chamber ventilated by a pecial shaft dis¬ 
charging well above the roof of the premises. In some works 
the waste puer and drenches are collected in a tank and 
allowed to settle and treated with lime before discharge into 
the drains. AH waste tan material must be removed daily 
and it should on no account be burned on the premises, as 
this may cause great nuisance. The interior of the tannery, 
etc., should be lime-washed at frequent intervals. All tan 
tubs should be laid in regular parallel rows with a space of 
at least 2,1 feet between the rows to permit of proper daily 
cleansing ; since this has been insisted upon in the local 
tanneries, much improvement has resulted. 
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Apart from nuisances, there axe certain definite dangers in 
connection with these trades, viz., Anthrax, lead poisoning, 
arsenical poisoning and mercurial. 

Lead poisoning may arise from the fact that oxide and 
other salts of lead are used in the preparation of certain 
forms of leather. Arsenical poisoning may arise owing to 
arsenical salts being used to preserve the skins during transit 
or to their use in the treatment of certain varieties of skins. 
Mercurial poisoning may arise from the same cause. 

Skins treated with a mixture of lime and orpiment may on 
washing cause the water to give off sulphuretted hydrogen 
gas. leading to the formation of arsenious acid and sulphur¬ 
ous acid. 

Anthrax may arise from handling infected hides from 
Russia, Persia, Turkey and India. The infection may result 
from inoculation through the skin via a wound, or from in¬ 
halation or from swallowing the bacillus. 

Much attention has been paid to this subject, and Seymour 
Jones has brought out a process for dealing with hides to 
lessen the risk of this disease. A disinfectant to deal with 
hides must be capable of destroying the spores of Bac. anth- 
racis when present on liides and skins under any of the con¬ 
ditions in which they may be supposed to occur naturally, 
e.g., when protected bv hard, dried blood. It must not injure 
the hide nor interfere with any of the subsequent processes 
by which they are converted into leather. It must be simple, 
cheap, and non-dangerous or non-poisonous to those who 
have to carry out the disinfection. 

His process consists in placing the dry hides for 24 hours in 
a soak, which is made up to contain 1-2 per cent, of formic 
acid and 02 per cent, of perchloride of mercury, and then salt¬ 
ing them with sodium chloride. The action of the soak 
is to swell up the fibres of the hide by causing them to absorb 
water, the result being that the hide returns to a condition 
closely resembling that in which it was when taken from the 
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aminal carcass. This swelling action also affects the dry 
albuminous matter which may be supposed to protect 
the spores and permits of the action of the percbloride 
of mercury. After the soak the salt, by again abstract¬ 
ing water, converts the hides into a condition which 
differs very little from the wet salted state of a hide, 
which had been so treated immediately after flaying. 

It is claimed for this process that no damage is 
done to the goods, that the process is simple and 
can easily be carried out at the port of shipment by unskilled 
labour, that it is cheap and that there is no danger in using 
percLioride in the required dilutions, the goods requiring 
very little handling. 

Storage and pressing of hides .—Fresh skins after being 
beaten, soaked and washed are salted, and sometimes 
treated with a mixture of lime and orpiment and then 
dried. In the subsequent handling of these skins, either loose 
or in bales, there is a considerable amount of disagreeable 
smell and dust evolved. This dust has been shown to 
contain arsenic. For these two reasons it is not desirable 
to have hide depots located in or near thickly populated 
parts of a city. 


FerroSilicon : Its uses and dangers. 


Ferro-silicon is an alloy of iron and silicon used in the manu¬ 
facture of steel. Its transport bas occasioned many deaths- 
As its use is spreading and as steel and iron works are spring¬ 
ing up in India, these few notes as to its dangers are inserted. 
It forms an essential, ingredient as regards its silicon 
in the manufacture of certain grades of steel, to which it 
is added in small quantities while the metal is in a molten 
condition. Silicon has a high calorific value and acts as 
a metallurgical fuel; hence by causing molten steel to remain 
fluid for a long time, it enables thin and intricate castings 
to be made and by reducing action it prevents the formation 
55 
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of blow-hole? in castings. The addition of silicon to steel 
imparts to it, among other valuable physical properties, 
a high tensile strength when present to the extent of rather 
less than 1 per cent, together with small quantities of carbon 
and manganese. The low grade variety, containing not 
more than 15 per cent, of silicon, is made in blast furnaces 
to a considerable extent, while t he higher grades are made 
in the electric furnace. 


Dangers in connection with transport and storage .—High 
grade ferro-siiicon is liable to evolve gases of a deadly nature 
when brought into contact with water, or even when exposed 
to the act ion of moist ai r. This dangerous tendency is more 
especially referable to certain grades of it, especially those 
averaging a content of between 40 and GO per cent, silicon : 
and some of these grades show the curious physical property 
of spontaneous disintegration, the lumps of which they consist 
being found to be liable to crumble during transport and in 
some instances to actually fall to powder, thus presenting a 
large surface to the action of a moist atmosphere with con¬ 
sequent greater evolution of poisonous gases. A careful 
examination of a large number of samples has shown that this 
tendency is confined more especially to t he middle grades. 

Manufacture .- -A mixture of steel turnings with quartz 
and coal is put in an electric furnace and heated. 

ImjrurUies. —Certain impurities originally present in the 
coal, iron and quartz used, or formed from them during the 
process of manufacture, are always present, and some of these 
are the ultimate cause of the accidents which have occurred. 
Calcium phosphate Ca* (PO 4 ). one of the impurities present 
in coal and in quartz, in itself harmless and widely diffused 
in nature, is responsible for the production of calcium phos¬ 
phide, which remains in the ferro-siiicon and in contact 
with water or moist air is decomposed with the evolution 
of phosphate of hydrogen (PHI). Arsenic is another im¬ 
purity liable to be present in various combinations in coal 
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in iron, and this is present in ferro-silicon apparently 
ns calcium arsenide which is also decomposed by water 
or moist air, evolving arseniuretted hydrogen, a gas scarcely 
if at all, less poisonous than PH’. 


Acetylene was formerly found as an impurity, but this was 
probably due to the fact that the furnaces used for the manu¬ 
facture of ferro-silicon were also used for making calcium 
carbide. Siliciurettcd hydrogen has also been suggested as 
an in*purity liable to cause poisoning ; hut on contact with 
moist air, this gas splits up into silica and hydrogen. 

The poisonous emanations from ferro-silicon on contact 
wit h water consist mainly of phosphoretted hydrogen, some¬ 
times alone but for the most part accompanied by varying 
proportions of AsID. These two gases are deadly poisons, 
and among the symptoms, common to both, produced by 
their inhalation are severe abdominal pains, nausea, vomit¬ 
ing, great weakness and prostration, gradual loss of con¬ 
sciousness and death frequently within 24 hours. Among 
other signs, etc., are cold, clammy' sweat, pulse almost imper¬ 
ceptible, breathing slow and light, crepitations over the 
chest, and pupils somewhat dilated. Phosphoretted hydro¬ 
gen has been proved by recent experiments to be fatal to 
animals when present in the air in the small proportion 
of 0-025 per cent., and so far as experience goes AsH? ia 
scarcely lew* poisonous. 

The various grades have been classified into three groups:— 

Class 1 10 to 30 per cent, silicon, containing practically 

no poisonous impurities and not liable to spontaneous dis¬ 
integration. 

Class 2 70 to 90 per cent, of silicon, not entirely free from 

poisonous impurities but not liable to disintegrate. 

Class 3 :—35 to 60 per cent, silicon, containing in most in¬ 
stances a considerable proportion of poisonous properties 
and in addition being more or less liable to disintegration. 
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The volume of gaa given of? varies, and Hake found that 
certain lo w grades yield on an average 0*2 cubic feet per ton 
while certain high grades yield 2T to 5*7 cubic feet, and the 
intermediate grades containing from 42 to 52 per cent, of 
silicon yield the largest amount, viz., 2T to 16*8. 

It will thus be seen that the atmosphere of a cabin on board 
ship might, under certain circumstances, very rapidly assume 
a toxic character, if ferro-silicon forms a part of the cargo. 
One of tho conclusions arrived at by D. Copeman is that low 
grade ferro-silicon (10 to 15 per cent.) does not evolve poison¬ 
ous gases even in the presence of moisture. Ferro-silicon of 
all grades up to and including 30 per cent, appears to be 
practically innocuous, and this applies probably to those 
above 70 per cent, though in a considerably less degree. The 
proprietors of iron and steel works are therefore advised to 
restrict their orders to grades of this material either not 
exceeding 30 per cent, or 70 per cent, and upwards, according 
to the special nature of their requirements. Copeman and 
Hake are therefore in accord in their experiments and 
findings. 

Regulations recommended. 

1. Forro-silicon should not \m sent out o! the work* immediately after 
manufacture, but, after being broken up into pieces of the size in winch 
it Is usually sold, should bo stored undercover, and exposed to the air as 
completely a* possible for at least a month before being despatched from 
the works. 

2. Manufacturers ahould be required to mark in bold letters each 
barrel or other parcel of ferro-silicon with the name and percentage grade 
of the material, the name of the works, the date of manufacture and the 
date of despatch. 

3. Its carriage on passenger vessels should be proliibited. When 
carried on cargo boats, it should, if circumstances permit, be stored on deck. 

If coaddered necessary to store it elsewhere, the place of storage must be 
w*Il-Yentilatcd and be cut off by air-tight bulkheads from the quarters 
occupied by the crew. This is to apply to river and canal boats. Storage 
place* at dock*, or at works where ferro-silicon is used, must be well ven¬ 
tilated and away from workrooms, n* ss-ro**io* and offices. (Reference* : 

January and July and u Frrro-silcon, with special reference 
to the poisonous gases evolved therefrom,” If. Wilson Hake). 
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in the Manufacture of Patent Fuel with 
Pitch (Briquettes). 


The trade is chiefly carried on in South Wales. The process 
consists as under:—Pitch is broken up and mixed with small 
coal in a proportion varying from 8 to 10 per cent, of the 
mixture. This mixture is first reduced to dust in machines, 
then treated sufficiently to melt the pitch and finally press¬ 
ed into moulds to form briquettes. 

The danger to health arises from the action of flying 
fragments of pitch and pitch-dust on the eyes and of pitch- 
dust on the skin. 

Fragments of pitch rise during the breaking or digging 
of the pitch ; they may cause wounds which are difficult to 
heal and may eventually lead to impairment of sight or 
even blindness. The pitch-dust causes chronic changes 
in the corneal and sclerotic coats of the eyes, while upon the 
skin it causes demiitites and warts. These latter, while prim¬ 
arily non-malignant in character may, when they occur in 
particular parts of the body, e.g., the lips or genital organs, 
more especially the scrotum, become epithelioinatoiis in 
character. A similar disease is seen in chimney sweeps. 
The actual ingredient of the pitch which causes the warts 
has not yet been determined. They form on the body aftrr 
a considerable period of working in the briquette factory. 

Draft regulations have been drawn up aud include propo¬ 
sals for— 

(а) the prevention of dust in tlio factories by mu*Miup the elevators 

and disintegrating machinery , 

(б) the wearing of overall* by the workmen, ami the removal of dtiat 

from tlie skin by bathing and washing at the works ; 

(cj the wearing of goggles to protect the eves to be made compulsory i 
(d) powdering of the skin with Fuller’s earth or smearing the body 
with vaaelme before commencing work hfl* been reooramended. 
Experiments are being made in order to determine what is the actual 
harmful substance in tb* pitch and also what are the best means for re¬ 
moving pitch from the skin. {Lancet, September :i0th, 1911). 
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Sugar Refining and Sugar Refineries. 



Sugar is largely adulterated by mixing it with inferior 
or impure kinds of sugar. Impure sugars are dark in colour, 
imperfectly crystallized, heavy and clammy, and readily 
cake into masses. They are found to contain fragments 
of cane, and woody fibre grit. Sugar is also adulterated 
with starch with a view to improving its colour, and with 
water of the treacle or molasses. Hence there is a large 
business carried on. in India which is known as ‘refining 
sugar,’ and the manufacture of sugar-candy or khuri-sukkur 
and finely powdered sugar or 'pithi-sukkur. 

The process of sugar refining in India differs from the 
methods employed in Europe. The modem methods of re¬ 
fining as carried out in Europe arc to dissolve the raw' sugar, 
treat it with lime, and then clarify and filter it. It is then 
decolorized by mixing it with animal charcoal or bone-black 
and filtered again The result is a clear, transparent, slightly 
yellow fluid to which a trace of ultra marine blue is added. 
It is now transferred to a vacuum-pan and evaporated until it 
is of sufficient density to crystallize, and then centrifugalised. 

The sugars used for refining in India are : (a) Mauritius 
No. I; (b) Java No. I ; and (c) the English beet-sugar. 

The basis of the process in India is to treat the syrup with 
milk and water in the proportion of five parts of inilk to 
one part of water, with a view to removing the impurities. 
The sugar is dissolved in hot water in a large vat placed over 
a furnace and heated to the boiling-point, the mixture being 
constantly stirred so as to prevent the sugar from being char¬ 
red The proportion of water used is about five gallons for 
every bag of sugar w eighing six mauads. When the mix¬ 
ture of sugar and wateT attains the boiling-point, milk mixed 
with water in the proportion of five parts to one is gradually 
put into the boiling syrup. The effect of this is to cause 
a scum to appear on the surface together with particles 
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__ Cold water is then added, from time to time so as 

not to overboil the syrup until all the dirt rises to the surface. 

The next procedure is to remove the scum by means of 
flat, perforated iron spoons and set it aside for further treat¬ 
ment. The clear syrup is next stored in large galvanized 
zinc or copper tubs fitted with stop-cocks. When sufficient 
syrup is collected, the cold syrup is drained off through 
the taps into flat-bottomed pans, and placed over a small 


fire-place and allowed to boil until it attaint* a certain amount 
of consistency. This is next poured into a flat iron-tray 
and kept to cool for a period of seven day's, when it solidi¬ 
fies in layers. The solidification is complete at the bottom, 
above this is a layer of treacle or molasses, and the topmost 
layer consists of crystalised sugar. 

At the end of seven days, a hole is pierced into the upper 
or crystallised layer, and the trays are kept in a slanting posi¬ 
tion over a sloped staging of galvanized iron so as to drain off 
the treacle or molasses. This treacle flows into a tray and 
is kept for further treatment. When, all the treacle has been 
drained off, the trays are removed and the crystals of sugar 
collected over a mat, while the solidified layer at the bot¬ 
tom is broken up into small pieces. The sugar-candy is then 
sieved so as to remove the finer particles and sorted into four 
sizes. The sugar-candy thus produced is of a white colour. 

The treacle which is drained off the trays is further boiled 
in flat-bottomed pans over an open fire-place, and con¬ 


stantly stirred until it attains a consistency, w hen it is put 
into pans and allowed to cool for some days. It then soli¬ 
difies into three layers in the same way as described above 
and when cooled, the same process of piercing a hole 


into the upper crvsialised layer and draining off the treacle 
into pans is repeated. In this second process, as the treacle 
is further heated, a certain amount of browning of sugar 
takes plate, and hence the sugar-candv is of a brown colour 
somewhat resembling toffee. 
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The treacle that; remains from this second boiling is fur¬ 


ther heated in an iron pan over an open fire-place until it 
attains a certain amount of consistency, when it- is poured 
into buckets and formed into a substance called * c goor” 
The scum or dirt, which is removed and set aside in the 
first part of the process of refining sugar, is then mixed with 
water in varying proportions and boiled to the boiling-point. 
It is then sieved in a basket covered with cloth and the liquor 


is used to make goor , in the manner described above. 

The liquor or uncrysfcailisable solution of sugar and the 
scum or dirt is also sold to native tobacconists to make gur - 
qccOy i.e., tobacco sweetened with molasses. 

Pith/ sukkur is made in the same way as sugnr-candv 
except that, instead of allowing the thick syrup to solidify 
or crystallise, it is removed from the pan and macerated 
by a wooden spoon until the syrup is triturated into a mass 
resembling flour. 


This trade is an offensive one, and it should therefore not 
be permitted in crowded areas. The sources of nuisance 
are the following : — 

(a) In the process of boiling the sugar, very offensive 
odours are given off which pervade the neighbour¬ 
hood for some distance. 


(6) The smoke, if there is no proper flue and chimney, 
is allowed to escape through windows or doors 
or gratings in the roof, and thus causes nuisance 
to the neighbouring residents. 

(c) Flies are attracted in large numbers owing to the 
storage of sugar on the premises. 

It is necessary in the public interest that this trade should 
be carried on under wholesome conditions, and for that pur¬ 
pose the following requirements Should be demauded :— 

(l) The building in which this trade is carried on should preferably 
be a ground-floor structure. It should be well ventilated and 
should not be used for residential purposes. 
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(2) The floor should be paved with smooth stone or tiles, so as to be 

readily cleaned and washed. 

(3) There must be a proper flue and chimney to conduct the smoko 

and fumes from all the furnaces. The chimney should be 
carried above the eaves of neighbouring buildings. For this 
purpose, it is recommended to build furnaces with chimneys 
on the lines of the kitchen “copper” used in England. 

(I) The fuel used in the furnaces should preferably be coke, instead 
of Urewood or coal. 


Silver Smelting, Casting Metals, etc. 

These trades, as carried on in India, may be classified as 
under : — 

(1) Casting of the metals, iron, lead and copper, and 
the casting of brass. This latter consists of un 
alloy of copper and zinc in the proportion of 2 of 
copper to 1 of zinc. It is harder than copper and 
can be more easily worked and for most purposes 
its quality is considerably improved by the addi¬ 
tion of l to 2 per cent, of lead. 

(2) Melting and refining of silver. 

(3) Extraction of silver and gold from embroidery. 

(4) Silver wire-drawing. 

(5) Working in gold and silver for ornaments and 
jewellery. 

(0) Working in copper, brass, tin, aluminium for the 
making of household utensils, etc. 

Each of these trades will now be described in detail. 


I.—Casting of the Heavy Metals, Iron, Lead, Copper 
and Casting of Brass. 


It appears that in large works, with few exceptions, fur¬ 
naces protected by a hood and provided with a chimney 
are used. The fuel employed consists of coal and coke. 

In some of the places, in addition to the casting of metals, 
a workshop is provided which results in further vitiation oi 
the air by the addition of minute particles of metal. The 
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majority of thi n- works aTe carried on on the ground 
of houses used for human habitation, in room* where the means 
of ventilation are very defective, and where the cubic air¬ 
space available is not sufficient to dilute the products of 
ordinary combustion, the amount of which depends upon 
the degree of perfection of combustion. In smaller works 
specially constructed shallow furnaces are used, the fuel 
being the same as in larger works. 

It must be understood that in none of these works is smelt¬ 
ing, in its ordinary sense, carried on. The metals are simply 
melted and cast for purposes of commerce and no ores are 
treated. 


II —Melting of Silver. 

Old jewellery, silver coins, etc., are melted in furnaces 
in which a very high temperature is reached. Where large 
<iuanfcifcies are dealt with, iron hoods and a chimney are 
provided to carry off the gases formed. Marly of these hoods • 
and chimneys are, from faulty construction, practically 
useless to prevent the fumes escaping into the shop, and 
those that do succeed in this, do so at the expense of the 
neighbours, as the chimney terminates immediately outside 
the wall. In the smaller works, special shallow furnace- are 
used. These are provided with bellows to assist combustion. 

To purify the silver, it is treated with crude sal ammoniac 
or it is fused in a crucible with 5 per cent, borax and 5 per 
cent, sodium nitrate, and finally rim into moulds. 


HI, —Recovery of Gold and Silver from Embroidery. 

There is a distinct body of men engaged in this trade 
(Jarritenths). The process adopted by them is one which 
undoubtedly gives rise to considerable nuisance ; if not indeed 
dangler to health also. The following is an outline of the 
method. Old clothes and caps, etc., are bought and carefully 
sortnl, and the embroidery removed and washed. This 
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is now burnt- and the ashes placed in a flank and a consider¬ 
able quantity of almost pure nitric acid is added, and the 
whole gently heated over an open charcoal fire on the floor 
of th<* room- This causes evolution of dense, reddish, brown 
fumes of a very irritating character. These fumes are per¬ 
mitted to escape unchecked into the room. This operation 
is carried on until these reddish fumes cease to rise, after 
which the greenish blue liquid in the flask is poured off 
into a large basin. Fresh acid is now added to the deposit 
in the flask and the heating process is repeated until all the 
silver is extracted. The residue or deposit left in the flask 
is put aside and, by a method to be described later, gold is 
recovered from it. 

Now, from the solution of silver in nitric acid, the metal 
can be recovered by one or two or more processes. Two of 
these methods may be described. 

(a) The solution is evaporated and the residue is dissolved 
in dilute ammonia, and the resulting blue solution is 
diluted with water to bring the strength of silver down to 
2 per cent. A sufficient quantity of normal ammonium 
sulphite is now added to render the solution colourless on 
warming and the whole is allowed to stand for 24 hours, 
when one-third of the silver separates. If the supernatant 
solution is now heated to A0° or 70°. the remaining two-thirds 
of the silver separates out. 

Or, (b) the solution of silver in nitric acid is placed in a large 
earthenware basin and small pieces of sheet copper are added 
to it. The silver then becomes deposited on the copper. 

The deposit left in the flask after the extraction of the 
silver is heated in crucibles, and from it certain quantities 
of gold are recovered and run into moulds. 

IV.—Silver-Wire-Drawingr. 

Another industry is that of silver-wire-drawing. The 
silver is first covered with gold-leaf and is then heated in a 
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small open, furnace in which wood fuel is used. It is drawn 
cold. 


The wires are drawn through gauges of varying calibre. 
Human labour is used throughout. The majority of pre¬ 
mises in which wire-drawing is carried out appear to be used 
for that purpose only, but some carry on melting and cast¬ 
ing as well. 

V.—Manufacture of Silver Ornaments, Jewellery, etc. 

Silver used in the arts and for coinage is usually alloyed 
with a small amount of copper, which renders it more durable 
and more easily worked up. English coins and plate 
usually contain about 7*5 per cent, of copper. These 
premises do not appear to cause any nuisance or injury to 
health to the surrounding inhabitants, in so far as produc¬ 
tion of vapours is concerned. Certain organic acids are 
used for cleansing purposes, but they do not appear to 
cause a nuisance. 

V|.—Working in Copper, Brass and Aluminium. 

Here ornaments and articles for domestic use are manu¬ 
factured. No nuisance is occasioned from injurious vapours, 
as the articles are manufactured from sheets of various me¬ 
tals prepared elsewhere. Much noise from hammering, 
etc., arises. 


General Remarks. 


In the vast majority of cases, the abovementioned pro¬ 
cesses are carried on on the ground-floor of houses used 
for habitation. These rooms are often dark and in almost 
every instance quite inadequately Ventilated, 

In the process of casting heavy metals, in addition to the 
products of combustion of the fuel used, large quantities 
of carbon monoxide and dioxide and the oxides of sulphur 
must be liberated ; occasionally, all of these are permitted 
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Escape directly into the room ; and even in those instances 
where hoods and chimneys are provided, their efficiency in 
many cases is far from satisfactory. 

The melting and refining of silver is carried on generally 
in rooms quite unsuited for the purpose, the floor being 
of mud or wood and the walls of wood occasionally. It 
has already been stated that some of the larger establish¬ 
ments have hoods and chimneys to convey the products of 
combustion away; but in many of these instances the object 
aimed at is not often attained; this being due to faulty con¬ 
struction arid general disrepair. Another point which must 
be noted here is that in those cases, where a certain amount 
of success has attended the effort to convey the fumes away 
from the workshop, it is accompanied by a corresponding 
nuisance to the immediate neighbours, owing to the chimney 
terminating immediately after passing through the wall. 
There is evidence also to show that, even where furnaces 
furnished with a hood, etc., are provided, work is carried 
on in the same room in furnaces not so protected. Owing 
to the use of coal and coke as sources of heat, large quanti¬ 
ties of the oxides of carbon and sulphur must be evolved 
and, in the absence of adequate means to carry these products 
away, injury to health must result. 

Undoubtedly, however, the greatest nuisance is occasioned 
by the Jarriwala$ or those engaged in recovering gold 
and silver from old embroidery. Here the industry is carried 
on in small shops in crowded districts in looms which have 
no through ventilation. The rooms are usually on the 
ground-floor of houses used for human habitation. The 
source of heat is open charcoal fires. The processes carried 
on result in dense volumes of irritating gases filling the room 
and escaping therefrom, occasioning nuisance in the neigh¬ 
bourhood. There are no properly constructed fireplaces, 
the, flasks are placed directly on a charcoal fire which is locat¬ 
ed on the floor, and which may or may not be in close 
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opposition to the wall. No means of escape for the fumes, 
other than the entrance to the shop, is provided. 

Silver-wire-drawing in itself occasions no nuisance nor does 
the manufacture of articles for domestic use from copper, 
brass and aluminium. While it is, perhaps, desirable that 
many of these businesses should be removed to less populous 
districts in large cities, such a course would teud to dislocate 
the business of old established firms and would entail great 
hardship on owners and tenants alike. Such a drastic 
method could be obviated to a great extent by enforcing 
certain regulations for the conduct of the business. Such 
of the owners and tenants as are unwilling or unable to 
conform to these requirements should be refused a license and 
compelled to abandon the use of the premises for such a 
purpose. It is desirable also that no new business be allowed 
to be established in crowded areas. 

It is not possible to frame regulations which would be 
applicable alike to all the premises used in these trades, and 
it is necessary therefore that each application for a license 
be considered on its merits, keeping in view, however, cer¬ 
tain main principles directed towards the minimising of 
nuisance and danger to health of both of those engaged in 
the work and those living in the neighbourhood. 

The following points should be considered in all applica¬ 
tions for licenses for the purpose of carrying on the busi¬ 
ness of lead, iron, copper and brass casting ; smelting and 
refining of silver ; and recovery of silver and gold from em- 
broidery :— 

(1) None of these businesses should be permitted in 

rooms used for human habitation by day or night. 

(2) The structure of the walls and floors should be such 

as not to present undue risk from fire. 

( ; M N o workshop should be licensed unless provided with 
adequate through ventilation, by means of windows 
or gratings or both. 
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(T) Ko premises should be licensed unless provided with 
proper fireplaces or furnaces. 

As far as possible, such workshops should be situated in 
premises not used for human habitation. The majority of 
workshops, however, are situated on the ground-floor of houses 
so used ; where, therefore, more suitable accommodation is 
available, pressure should be brought on these to remove. 
Where, however, such is not, certain measures for the purpose 
of minimising the risk of nuisance should be insisted on, and 
no workshop used for these trades should be permitted in 
houses used for human habitation, unless for each furnace 
there is provided and applied and used a hood of sufficient size 
to collect the fumes arising ; this hood to communicate direct¬ 
ly with a chimney which may be of metal or other suitable 
material, and which must be of sufficient length to permit of 
the discharge oi the fumes in such a manner as to cause no 
nuisance. Further, it should be provided that the hood and 
chimney at all times be maintained in a good state of repair. 

In no instance should the chimney be allowed to termi¬ 
nate in close proximity to a window. 

In those cases where, from the situation of the premises 
or other cause, it is impossible to provide for the fumes to 
escape by means of a chimney discharging directly into 
the open air, provision should be made for the destruction 
of the gases by conducting them into or under a fire or by 
condensation in water. Where none of these methods or 
other suitable method is available, the premises should be 
considered unfit for the purpose. 

Another method of obviating the nuisance from these 
smelteries is to keep the flasks in a brick chamber during 
the boiling operation. The chamber should be fitted with 
a chimney carried to a sufficient height to prevent any nui¬ 
sance to the adjoining houses. The chamber may be built of 
ordinary bricks, as there is not sufficient heat given off by 
the charcoal to necessitate the use of fire-bricks. 
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Pressing of Oil Seeds. 

A very extensive trade in the extraction of oil from seed3 is 
carried on in Bombay and other cities in India. Til , cocoanut, 
and ground-nut oils are the principal oils extracted. They are 
all edible oils and are largely used as substitutes for ghee. 

For the most part very primitive and wasteful wooden 
presses are used, worked by a pair of bullocks working in 
turn, and driven by a man who sits on the press and feeds 
it from time to time with the material to be crushed. There 
is no inherent nuisance associated with the trade itself, 
but under the conditions in which it is carried on, in practice 
much nuisance does result. This is due to the fact that the 
great proportion of these oil-presses or ghanis are located 
on the ground-floor of inhabited houses. The rooms arc 
practically devoid of light and ventilation, except such as may 
be obtained through the door. The spare bullock or bullocks 
are generally stabled in a comer of the room, the floor of 
which is unpaved and undrained and generally maintained in 
a state of filth. As a rule, the workmen and their families 
also live in the room. 

In many of the rooms, there is no through ventilation and 
the size thereof is so small as to occasion a 'considerable 
amount of cruelty to the animals. 

The amount of oil extracted from til seed is about 40 per 
cent, and from cocoanut about 60 per cent. The solid residue 
is used for feeding animals. 

To obviate the nuisance, the best measure is to adopt 
mechanical power in working the ghani, where the business 
is of such dimensions as to render such a change financially 
possible. Failing this, no license should be given to work 
an oil ghani by bullocks in a crowded neighbourhood or in 
any room of a dwelling house. Where bullocks are used, 
properly paved, drained and ventilated stabling accommoda¬ 
tion should be insisted upon. 
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Parching of Rice. 


Parched rice or Kurmura is largely consumed by the poor, 
and also as refreshments ” by school children during the 
mid-day recess. 

The process of making this article of food is generally 
carried on in an ordinary cudj an shed which contains several 
ovens, the number of the latter varying with the length of 
the shed. 

The ovens are built of faitcha bricks and mud, and thickly 
smeared over with dung. They are circular in shape and 
have an opening on the top into which is fixed an iron pan 
of varying size. There are no chimneys, but at the back 
of each oven, there is a large slit, two feet in height and six 
inches in width, which acts as a kind of flue and also serves 
the purpose of feeding the fire. 

The fuel used consists of the husks of rice, saw¬ 
dust and thin stalks of hay. As the fire is fed through 
the slits, an outward draught takes place, which brings 
out a good deal of smoke. In fact, when all the ovens 
are lighted, the smoke nuisance is considerable owing to the 
kind of fuel used. 

The rice used is of very inferior quality. It is first soak¬ 
ed with the husks on it in boiling water in a wooden tub. 
This soaking lasts for 15 hours. Then the rice is sieved out 
by means of iron sieves, and placed in a smaller dry wooden 
tub, perforated with holes at the bottom, to allow of the 
water in the soaked grain to be completely drained off. The 
next, process is to subject it to a partial baking in the iron 
pans placed at the top of the ovens. After this, the riot 
is placed on mats and allowed to dry in the sun. It is next 
threshed out in large wooden chalises by being beaten with 
thick sticks, at both ends of which are iron caps. When the 
husks are fully removed, the rice is treated with salt dis¬ 
solved in water, and then it undergoes final baking in the 
iron pans on the ovens. This baking lasts for 3 hours and, 
56 
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in order to prevent the rice from being burnt, it is mixed 
with a certain proportion of sand. 

There is no cleanliness observed in the whole process of 
making this parched rice ; the tubes and other utensils are 
rarely cleaned before use. The shed in which this business is 
earned on is used for dwelling purposes as well, and great 
danger of contaminating tins food arises when any cases of 
Cholera or Enteric Fever take place among the persons re¬ 
siding in this shed. They all sleep on the very floor where 
the rice is spread out and threshed, and this floor is made 
of earth smeared over with dung, 

This trade ought to be carried on in decent, well-venti¬ 
lated sheds which should not be used for human habita¬ 
tion. The following requirements are now demand¬ 
ed :— 


1. No place used for parching rice can be licensed if within a die* 

tanee of 50 feet from any dwelling house. 

2. The floors of bh&tties should 1 m? consolidated. The sheds should 

l>e open on all sides. 

3. A properly consolidated open space of sufficient size should be 

provided for exposing soaked grain to the sun. 

4. Suitable vats or barrels should tie provided for soaking the graid. 

Only Municipal pipe water should be used tor this purpose. 
All well water forbidden. 


5. As only cotton dust, rfoe husk, and occasionally saw dust is used 
for fuel anA as afty other fh'el (oh enquiry,) has been found not 
convenient And soVviccable for the Industry, the furnaces 
should be deep with proper arrangements made for removal 
of ashes. 

b. Sufficient water-elbset aecomribdation should be prdvjdfed. The 
mVfnbot 6f &eafa to be detethhried by tho number of xheh 
employed. 

7. A proper washing place of sufficient size should be provided; 

ft should \>e projiefly pave'A and drained and connected to the 
sewch. 

8. Ash-bins of saffitfent W£c> should be provided and ttttangeraehfs 

triad o for the disposal of Ash. 

9. The sheds should not be used for human habitation and the floors 

should be kept scrupulously clean. 

Id. All v f r.pt Holes for . w 1 diouVd Wo*f uniform patten) 

With jrttipdr t&Wft. 
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There is a very large number of eating houses in Bombay 
and other cities in India. These places play an important 
part in the lives of the poorer working classes, and the low- 
paid and unmarried populace, for whom these houses for the 
most part cater, have to rely on them for their daily food. 
This fact alone is sufficient justification for demanding that 
a certain minimum standard of sanitation in regard to these 
eating houses should be compulsory. 

By Act No. I of 19U5 the “ keeping of eating houses ” 
has been included in the list of trades specified in Part IV of 
Schedule M of section 394 of the City of Bombay Municipal 
Act, and the following definition of the term “ eating house ” 
inserted in the Act— 

“ Eating House ” means “ any premises to which the 
“public are admitted and where any kind of food is prepar¬ 
ed or supplied for consumption on the premises for the 
“profit or gain of any person owning or having an intetest 
“ in or managing such premises.” 

It will not be out of place here to point out some of the 
most glaring defects that hane been noticed in the large 
majority of these poor class eating houses and the remedies 
which are necessary to make them sanitary. 

These houses Were licensed by the Police, and such licenses 
granted indiscriminately without reference to the suitability 
or otherwise of the place and its surroundings for the purpose 
of preparing food for human consumption. 

In the majority of eases, there is but one eating-room or 
restaurant proper, which may or may not communicate 
direedy or indirectly with the cook-room. Chiefly, however, 
it does so directly, and in some instances performs the dual 
fuhHion. With a few creditable exceptions* the general 
in regard to those eating-rooms is one of filth 
everywhere- '-filth on the floor, filth on the walls and filth on 
the ceilings. 
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Some eating-rooms are used as sleeping apartments for 
those employed in the business or by the family of the pro¬ 
prietor. In the majority of instances, the floors are properly 
paved, but in some instances they are rammed with earth 
and smeared over with cow-dung. The importance of a 
clean floor is better appreciated when one remembers that 
many of the customers take their meals while sitting on tin 
floor and in some instances the food is actually prepared 
there. The lighting and ventilation of many of the eating- 
rooms are far from satisfactory. The incoming air is frequent¬ 
ly derived from a vitiated source, such as a common gully 
choked with garbage in varying degrees of decomposition 
and bordered by basket privies. Another and most frequent 
cause of bad ventilation is the cook-room fire, for whose 
smoke there is no exit other than the main door and 
windows. 

In some of the eating-rooms, marble-topped tables aro 
used which are capable of being properly cleansed. In 
other instances wooden tables covered with oil-cloth or 
linoleum are in use, whilst in others plain wooden tables 
coated with the grease of ages. 

Cook-rooms :—The first essential of a cook-room is that it 
should be well-lighted and adequately ventilated. But in the 
majority of eating houses, cook-moms form part of the general 
eating-rooms, or are generally very badly lighted and ventilat¬ 
ed. In a few instances, the chowk or interior open space of the 
house is used as a cook-room, an arrangement hardly con¬ 
templated at the time of building the house, as presumably 
the chowk is meant to act as a ventilating shaft for the upper 
floors. But the climax would appear to be reached when We 
find actually in the cook-room itself, or in close relation to 
it, basket privies. In one notable instance in the outlying 
districts of Bombay, the sweeper has to pass through the 
A fcook-room with his basket of night-soil to get at and clean 
the privy receptacles ! 
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Apart from the general appearance of filth, due to waste 
vegetable and animal matter and grease lying on the floor 
and walls, and to the smoke-begrimed walls and ceilings, 
additional dirt is caused by the careless storing of the coke 
and charcoal used in cooking. Any odd comer, or even the 
table, is considered suitable for storage. 

The tables on which the food is prepared are open to grave 
criticism, and it is a matter of rarity to come across one 


which has been subjected to a course of soap and water 
within, recent times. In some instances no table is used, but 
merely a dirty plank. In fact, there is no doubt that the 
condition of the cook-rooms and the method of conducting the 
business of preparing food for human consumption are little 
short, of scandalous, more specially in view of the fact that 
these houses were licensed. Such a title should bo a guarantee 
of reasonable cleanliness but, one must confess that, as far 


as one has been able to determine, the only guarantee con¬ 
veyed by the license is the payment of a small fee for the pri¬ 
vilege of dispensing food under grossly insanitary conditions. 

Water-supply In studying the water-supply of these poor 
class restaur.'tuts, one meets with an excellent example of the 
inconvenience and dangers attendant on an intermittent 
water-supply system. In practically every licensed house Mun¬ 
icipal water is laid on, but as the restaurant is open all day and 
the supply is not constant, various devices are resorted to to 
lay in a stock sufficient for the non-supply hours. Every con¬ 
ceivable utensil is pressed into service. The most popular 
method of storage, however, is a large wooden tub or barrel 
which may or may not be closed at the top. Many of these 
barrels are in places very difficult of access, a point which 
militates against the probability of daily cleansing, and others 
are placed as near drain inlets as possible, or within a few 
feet of a basket privy. 

Cleaning of dishes, etc Here also a great variety of prac¬ 
tices obtains. In some houses a proper washing tray is 
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fsed, consisting of a wooden table with raised edges, the whole 
being covered with zinc. Some of these tables discharge over 
or near properly trapped drain inlets, others are connected to 
storm-water drains, while many simply discharge on to the 
public road. In other houses the nahani is used for this 
purpose. The house gully is used by some for washing dishes, 
whilst others use a bucket. In certain restaurants the 
condition of the vessels would lead one to believe that any 
attempt even at cleansing vessels is unknown. 

Removal of waste food a nd water and sweeping* :—The almost 
total absenco of any attempt towards an organised method 
of removal of waste products and sweepings is one of the 
conspicuous features of this trade. Practically all the 
eating houses show evidence of neglect in the shape of un- 
swept floors and tables strewn with waste food, of kitchens 
littered with seraps of meat or fish or waste vegetable matter. 
There is no proper receptacle kept for the purpose, 

None of the premises contains any provision for the proper 
storage of milk, meat or any article of food. The jnilk 
is usually placed on the floor in an uncovered vessel, 
and occasionally as a precautionary measure a wisp of 
hay is packed into the mouth of the vessel, presumably 
to keep the dirt out. Meat is disposed of anywhere on 
the floor or table or hangs from the ceiling covered 
with flies. 
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The following conditions are being gradually enforced :— 

(a) Thft licensee shall provide and maintain in good repair and use 
a metal sanitary dust-tin of approved pattern, and provided 
with a lid. This dust-bin should be in daily use. for the storage 
of waste food and sweepings of the floor, and the contents should 
bo emptied daily into the nearest Municipal dust cart. 

(A) Thp licensee shall provide a table or cables for the eating house 
proper. Such table or tables should be marble-topped or of 
wood covered with zinc on tho upper surface or with such other 
non-absorbent metal as may be approved by the Municipal Com¬ 
missioner. Similarly, the licensee shotdd provide c.ne or more 
tables for use in the kitchen, such table Or tables should be 
covered with «inc in every case 
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(c) The licence sbpi}bl ptpy^o m a m.ctyl W or Il > ( '^ l *?W ed 
wooden bin for the storage of gny coal, coke, charcoal of firewood 
use d in the preparation of food. Such bin to be located in a 
situation approved of by the Assistant Health Qfbcer. (This 
pcovisioix i|? pefbted upon in bpke-bouspB in England). 

{d) The floor of every cook-room arid eating-room should be paved 
or cemented. 

(e) The walls of every oook-room and euling-rpoip sjiall be IfpV o washed 
t^vipe yearly, and the wood-work tbefeof shall be washed with 
hot. water and soap at ieast once every twelve months. 

(/) Every licensed’'eating house should provide a receptacle of a stand¬ 
ard pattern for the storage of water during non-^upplv hours. 
This receptacle should be fixefl in a definite position approved 
‘ of by the Assistant Health Officer, who will be. guided by the 
proximity or otherwise of drains, or drain inlets, gullies, eTc. 

(g) Tlie milk, meat and other articles of food should not be allowed 
to lie exposed but should l>c stored ip proper meat-safes or cup¬ 


boards. 

(h) Every licensed eating house should be provided with a proper 

washing place for cleansing dishes, cups, etc., used in the* busi¬ 
ness. Such washing place *hog!d be properly drained and 
discharged oyer a half channel gully at a point at feast 18 
inohee away from any drain inlet. 

(i) Every licensed eating house should be well lighted and well venti¬ 

lated, and should at al! times be kept scrupulously clean. 


Syv eetfpeat Shops. 

Like eating houses, a very large number of sweetmeat 
shops exist in the city of Bombay in. highly objection¬ 
able and insanitary surroundings. The law has recently 
been amended to bring these places ujidef proper control. 
They play an important part in the livps of many 
persons, as sweets form part pf the daily food of many 
individuals in India. 

The principal Indian sheets are Halva, Badtw, Julebee, 
Paula and Burfee. 

Halva is a viscous substance. It is made by soaking wheat 
for three days in a tub and then kneading the same. This 
process of kneading is generally carried on by means Qf 
naked feet, and the precaution pf washing the feet before 
employing them for this purpose is the exception rather than 
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the rule. After this the whole is strained through cloth and 
washed, and the residue which is gluten is mixed with sugar 
and various spices and also flavoured with vanilla and other 
essences. The whole is then boiled in ghee, and afterwards 
laid on wooden slabs and out in slices. 

Ladoos :—These are either round or cone-shaped. They 
are made from gram flour, which is first mixed with water. 
This mixture is next sieved through an iron pan, the con¬ 
tents being dropped into a frying pan, full of sweet oil or 
ghee, and placed over a fire. The fried contents which 
appear like vermicelli are then mixed with sugar and spices 
and made into round or cone-shaped balls. 

Julebee —Wheat flour is mixed with water and allowed 


to stand for some hours. It is then stirred and mixed into 
ft P ro P er paste. This is then placed in a copper lota which 
is perforated with a single hole at the bottom. The lota 
is nest held over a frying pan containing ghee and the con¬ 
tents are dropped into it through the hole in the form of 
circles. These are then dipped into a pan containing simple 
syrup and afterwards placed in copper or brass plates. 

Penda and Burfee are purely milk preparations. The 
milk is first made into what is known as maim . This mawa 
mostly comes from Surat and other places in Gujerat, and it 
frequently becomes stale by the time it arrives here. 


The large majority of these sweetmeat shops are locat¬ 
ed on the ground floor of dwelling houses. The process 
of frying is carried on in open fire places, without any pro¬ 
vision for the escape of smoke bv means of chimneys. The 
smoke nuisance and the smell of frying ghee or oil are rend¬ 
ered still more objectionable by the trade being carried 
on in dark, ill-ventilated rooms. There is little cleanli¬ 
ness observed in the making of the sweets. Everything is 
done on the bare floor. There are no proper tables or even 
benches. The sweets are exposed in open trays for sale and 
flies are allowed to swarm over them in large numbers. 
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It is necessary for the safety of public health to control 
the conditions under which sweets are prepared at these 
places. Such places require to be licensed under condi¬ 
tions somewhat similar to those laid down in the case of eat¬ 
ing houses. 

The conditions enforced in Bombay City are as follows : 

(I) The floor of every cook room and sweetmeat shop shall be paved 
or cemented, and tho cook room shall be quite separate from 


the sweetmeat shop. 

(2) The walls of every cook room and sweetmeat shop shall be lime- 

washed twice in a year in the first, week of April and October, 
and the woodwork thereof oil-painted every three years. 

(3) The licensee shall provide a receptacle for the storage of water 

during non-supply hours. This receptacle shall be made of 
zinc, placed on u stand at least If feet above ground level, 
properly covered with a tight tilting lid and kept under lock 
and key. It shall be cleaned in such a manner and at such 
intervals as shall be determined by the Assistant or Deputy 
Health Officer. The receptacle shall be fixed in a definite 
position approved of by the Assistant or Deputy Health Officer 
of the Ward. 

(4) All sweetmeats exposed for sale or stored on the premises and 

all sugar and other substances used in their preparation shall 
bo kept in fly-proof bottles or vessels or protected against 
contamination by flies in some equally effectual manner. 

(o) Tlie licensee shall provide and maintain in good repair and use 
a metal sanitary dust-bin of approved pattern and provided 
with a lid. He shall use this dust-bin daily for tho storage 
of waste food and sweepings of the floor, and empty the con¬ 
tents daily into the nearest Municipal dust-cart. 

(6) The licensee shall provide one oi more tables covered with zinc 

for use in the kitchen. 

(7) The licensee shall provide and use a metal bin or metal lined 

wooilen box for the storage of any coal, coke, charcoal or 
firewood required for the preparation of food. Such bin or 
box shall be located in a situation approved of by the Assistant 
or Deputy Health Officer of the Ward. 

(8) The licensee shall provide a proper washing place for cleaning 

dishes, cups, <fcc., used in tho business. Such washing place 
shall lie properly drained anil shall discharge over a half channel 
gully at a point at least 18 inches away from any drain inlet, 
and in the case of those sweetmeat shops located in a portion 
of the Island where a drainage system does not exist, the 
provision for disposal of waste water shall be such as wilt meet 
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of the Ward. 

(0) The licensee shall keep his sweetmeat shop at all times in a cleanly 
state au<l he shall be liable to prosecution for failure to keep the 
propii^g in a proper state of eleanliu, as and for any peglpct 
of reasonable precautions in respect of the storage of milk, 
sweetmeats or other articles for human consumption. 

(10) All ooppor and brass cooking utensils shall be tinned at least 

(•wry two months, or whenever the licensee is ended upon 
to do so by the Assistant or Deputy Health Officer of the 
Ward. 

(11) Thp licensee shall not employ arty person suffering froip. any 

poutagious or infectious disease on the premises in any capacity. 

(12) No portion of the sweetmeat shop shall bo utilised for preparing 

sweetmeats or articles of a like nature on segris or clmlas. 
Such articles shall ba prepared in t|ie regular cook room. 

(13) The licensee shall not put up, nor shall he allow to be put up any 

‘ pan shop ’ at the entrance of the sweetmeat shop in such a 
manner as to obstruct the light and ventilation of the place. 
Such a 4 pan shop ’ shall only be fixed in a definite position 
approved of by the Assistant or Deputy Health Officer of the 
Ward. 

( 14 ) This license is valid only for the premises above specified, i.p. t 

for t he number of rooms, shops, or space pientiopcd, and, if the 
licopsee desires to carry op the said trade or any ope ration 
connected therewith in any additional room, shop or space 
in the gaid premises, he shall apply for a fresh license, which 
(if granted) will be subject to the payment of such additional 
or extra fee os piay for the time being lx? properly chargeable 
in rpspeot thereof. 

(15) If the licence-holder vacates or gives pp possession of the 
said premises during the period of this license, he shall forth¬ 
with inform the Superintendent of Licenses of thp same. 

(10) The utmost cleanliness shall be observed jn the various pro¬ 
cesses of preparing sweetmeafs, and appliance? shall bp kept 
in a thoroughly clean and sanitary condition. 

(17) In so far a» the liecnace sells inilk or milk-products either 

separately or with a*iy other food or beverage for consumption 
on or off the premises, ho shall be deempd to be subject to the 
conditions prescribed for tin? sale of milk under license from 
the Municipal Oomfuissioppr, except that no additional fee 
shall be chargeable in rrgppct of such sale Pf mi }k or 
product#- 

(18) This license is not transferable either as regards fhe person to 
Whom or the premises for which jt is granted without the 
written permission of the Commissioner. 
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The licensee shall cause this license to Is' affixed in spine 
conspicuous pa*rt of the sairl premises. 

No impediment or encroachment should be made on the footpath 
in front of the sweetmeat shop by placing thereon chairs, 
benches, tables, soda water boxes or any other articles for the 


use of the shop-keeper or his customers. 

(21) The licensee will, at all times during the continuance of this 
license, be responsible for the due fulfilment and observance 
of all the foregoing conditions, and in case of any infringement 
of, or neglect, or failure on the part of the license© or of any 
other |.)er8on employed or having any interest, in the business 
to fulfil or observe, any of the Baid conditions the licensee 
shall !>e liable to prosecution and tq suspension or revocation 
this license. 


Aerated Water Factories 

Along with bake-houses, aerated water factories have also 
to be licensed in Bombay City under section 394 (1) ( d) 
(?). It has always been recognised that, if a supply of aerated 
waters prepared under wholesome conditions is to be looked 
for, such factories must be licensed or registered ; and ever 
since they have thus been under proper sanitary control, 
many improvements have been effected in them. 

Prior to the introduction of this legislation, it was found 
that very few aerated water factories in Bombay fulfilled 
even ordinary sanitary conditions. The factory premises, 
as a rule, were found to be unsuitable for the purpose as re¬ 
gards position, construction, light and ventilation. The 
water-supply was stored in receptacles which w r ere open to 
contamination. The dirty bottles weTe washed in tubs 
containing water which, though it may be cieau t,o start 
with, speedily became very foul, and the whole business of 
the production and handling of the aerated waters w T as con¬ 
ducted without proper regard to cleanliness. 

It is not only desirable but necessary in the public interest 
that certain structural and sanitary standards should be 
insisted upon in respect of premises used as aerated water 
factories, and the following requirements are now demand¬ 
ed in the case of all such factories. 
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jjl) The building should possess the conditions of wholesomencss needed 
for dwellings in general and should further have arrangements fitting it 
for the special purpose of an ferated water factory. 

(2) The n>oms should l>e light, airy and well-ventilated, and the floor 
and walls should have a smooth and non-absorbent surface that can be 
easily cleaned. 

(3) tfo drain or pipe directly communicating with a house drain or sewer 
should have an opening in the factory, and the factory should not have 
any windows or ventilation openings abutting on a sweeper’s passage 
and should not. l*> situated near a privy or other potential source of 
contamination. 

(4) The water-supply of the factory should be from a service pipe con¬ 
nected to the Municipal main, or from a special covered cistern supplied 
with Municipal water,amt so located as to admit of its being readily cleaned, 

(5) The brushes used for scrubbing the interior of dirty bottles should 
themselves bo cleaned and disinfected periodically, and the w ashing and 
the ‘ leaning of the bottles should be carried out in running water or by 
means of a jet, of water at high pressure. 

(0>) No person should be permitted to sleep in any part of the factory. 

(7) The utmost cleanliness should be observed in the various processes 
of manufacture, and the premises and appliances should be kept in 
a thoroughly clean and sanitary condition* 

Hake Houses. 

As defined in the Public Health (London) Act of 1891, 
a “ bake-house ” means any place in which are baked bread, 
biscuits, or confectionery, from the baking or selling of which 
a profit is derived. This definition is now adopted in the 
Bombay Municipal Act (Act 1 of 1916). 

In large cities the sanitary control of bake-houses is a pub¬ 
lic necessity ; it is more so in India, where bread and biscuit 
making is in many instances carried on in insanitary build¬ 
ings and surroundings. Many of these establishments are such 
as are likely on occasions to become infected with the specific 
organism of certain diseases, e.g., Cholera, Enteric l'ever 
and Tuberculosis, and such germs can easily be conveyed 
to the dough either by the air, by utensils, by the agency 
of flies, or by the hands of workmen. It is, of course, true 
that, from the consumers’ point of view, the evils of insani¬ 
tary bake-houses are to some extent counteracted by the 
process of baking, but carefully conducted bacteriological ex- 
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lents have shown conclusively that baking does not 
necessarily destroy all the germs that may be contained 
in dough. Moreover, bread when taken from the oven is 
often allowed to lie about the bake-house for a considerable 
time, and there is theu every chance of the crust becoming 
contaminated in one or more of the ways mentioned above. 
The insanitary bake-house is, therefore, a source of danger 
both to the bread-consumer and the bread-producer and, 
in the interest alike of the public and the workmen, certain 
structural and sanitary standards are obviously necessary 
in respect of premises used as bake-houses. These are briefly 
as follows :— 


The building should posses the conditions of wholewomeneBs needed for 
dwelling? in general, and should further have arrangement# tit ting it for 
the special purposo of a bake-houne. Separate rooms should be provided 
for storing flour, for mixing and kneading the dough, for baking, and 
for storing the bread. The rooms should be light, airy and well ventilated 
and the floors and walls should have a smooth and non-absorbent surface 
that can be easily cleaned. The dough troughs and kneading tables should 
preferably lie of glazed iron and movable, bo as to admit of ready cleansing 
with water. If made of wood, the inner surface should bo smooth and free 
from cracks, so as to prevent the lodgment of dough and putresciblo 
material. The Overt should be ho arranged that none of the fumes can 
escape into the room in which it opens, and the chimney should bo of 
sufficient height. The broad when baked should be taken to a special 
room and kept in such a way as to protect it from contamination. A special 
lavatory should be provided for the work-people and it should not com¬ 
municate directly with the bake-house, but should be quite detached. No 
drain or pipe directly < ommunieating with a house drain or sewer should 
have an owning in the bake-house, and the bake-house should not have any 
windows or ventilation openings abutting on a sweepers passage and should 
not be situated near a privy or other jiotential source of contamination. 
The water-supply of the baker)’ should lx* from a service pipe connected 
to the Municipal main, or from a special cistern so located as to admit 
of its being readily cleansed. No person should be permitted to *jeep 
in any part of the bake-house, and no room on the name level as the bake 
house and forming part of the same buildiqg should be uscmI as a sleeping 
place, unless effectually separated from the bake house by a masonry 
partition extending from the floor to the ceiling. Lastly, the utmost 
uleanlinesH should -be observed in the various processes of bread-making 
and the premises and appliances should be kept in a thoroughly clean 
and sanitary condition. 
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Under sectida 394 of the City of Bombay Municipal Act, 
no place can be used as a bake-house unless it is licensed, 
and the provisions mentioned above are being gradually- 
enforced in the case of all such establishments where bread, 
biscuits, etc., are prepared on a large fccale. But besides 
these regular bakeries, there is a number of small shops 
in chauU and dwelling houses at which biscuits, etc., are pre¬ 
pared in small quantities and sold on the spot. The rooms 
are partly used for human habitation, and in each of them 
there is an oven without any out-let for smoke. In such 
places the flour is kneaded in iron or tin trays, which are 
afterwards covered over with more or less dirty gunny bags 
to protect the unbaked biscuits from dust and flies. 


Such small bakeries are somewhat akin to what are de¬ 
scribed as “ retail bake-houses ” in section 102 of Part V of 
the English Factory and Workshop Act, 1901. They can¬ 
not be expected to be brought all at once up to the European 
standard, and in their case the following requirements are 
demanded with a view to ensuring, as far as possible, the 
preparation of bread and biscuits under fairly wholesome and 
sanitary conditions:— 

(<|) All tile walls and ceiling of such ft bake-house should be lime washed 
three times a year, in the months of January, May and 
September. 

(6) The floor of the room should be paVed with fine droned stone 
slabs, oement or tiles. 

(c) The place should not be Ufecd ft* a sleeping Thiotti. 

{d) No water-doset or privy should bo within the bahc-feotifce or 
communicate directly with it. There should be separate cisterns 
for water-supply from the cihteths supplying water-dosete. 
There should be ho drftm connected with a seWcr iYVrde the 
bake-house. 

{e) The kneading of the flour-should he done on clean, stfrfOolh, wooden, 
r.inc or malrble tabled. 

\f ) The flour should be stored in bAg», whirl) should not be placed on 
the gtoribd bat on a bench or table. 

<y) The of the oVcn should be such Wvat it should occupy Mmn 
bn*f the accommodation in Mie : fttod u should be ptfoviti*# 

with a suitable chimney. 
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Berbers’ Shops. 


There are two classes of barbers’ shops: (1) hair cutting 
and shaving saloons, and (2) hamamlhanns where baths 
(hot or cold) arb provided. 

A few saloons are satisfactory, but the great majority are 
not. 

On inspection many of the saloons were fotmd in a very 
dirty condition with tables covered with dirt and dost, shaving 
brushes and soap receptacles filthy, combs and hair brushes 
never cleaned, and visitors provided with dirty aprons arid 
towels ; wash basins were in a filthy condition, and discharged 
into dirty buckets, not connected to the drain. No arrange¬ 
ments existed for proper wet sweeping or collection of the 
hair in covered receptacles. 

The conditions necessary with regard to air space, venti¬ 
lation, light,, cleanliness of aprons, towels, &c., si erilization 
of razors, hair brushes, combs, &c,, are enforced under the 
license. 

As regards haniamkhanas. they are all kept by Mnhotoie- 
dans and are patronized by the same class of people. These 
hamamkhal Wcorieist of two or three bathing cubicles with 
dirty and iilthy walls and imperfect drainage arrangements. 
Where these bathing arrangements are so defective as to 
be dangerous to health or likely to create a nuisance, action 
is taken under section 394 (1) (< d ) (it) of the Municipal Act. 

Besides the salooris and hnnmndcharms* there are itinerant 
barbers sitting in public streets or moving from house to house. 
Their hotels and affro&s arc mdm wtehfld ihd the aafce 
clofh is ttfed ref mattths t<V£eth$r. If is ^c'eS&arV to fctfh£ 
this class of people under control as well; cteari Aptoitt, 
towels fthd fcnV&hefi should b£ ertforced. 

Steps are taken t ensure that all the hamamkha Ms throughout the 
City comply With the Motrin ghtatodawls 

(») The cubicles for b&thftVjr Should be well pavtd with fcWe'dressed 
stone-elaffc kr\A (pVrtperty connected to the drain. 

(«) Lime washing left should he dnffr eve*$ f* ftitmths. 


896 


Sanitation in India. 


(in) A clean towel should be supplied for each bather, 

(iv) The aprons used for hair cutting or shaving should be clean, 

(v) A proper covered receptacle of a standard pattern should be 

provided for depositing hair, etc. 

(vi) A cistern of the standard pattern approved by the Municipality 

with proper cover should be provided for water supply to the 

bathers. 

(vii) Implements used for hair cutting and shaving should tie properly 

cleaned arid disinfected after each customer. 

In the city of Paris the following rules are enforced:— 

Cutting instruments should be washed in a I per cent, 
solution of carbonate of soda and wiped with a dry cloth. The 
combs and shaving brushes should be freed from accu¬ 
mulated grease each evening by washing them in ammoniated 
soapwater. Metallic instruments should be passed rapidly 
through a flame before being used again. Brushes and combs 
should be kept in a hermetically sealed retainer containing a 
vsaucer of 40 per cent, solution of formalin. Rice powder 
should be applied only by means of a pad of sterilised cotton 
wool which should be destroyed at once. Barbers must be for¬ 
bidden to sharpen t heir razors by stropping them on the palms 
of their hands. Regular customers should have their own 
individual apparatus kept for their use alone. 

“ Syphilis, Farunculosis, Tinea and perhaps Alopecia and 
other contagious diseases of the skin and scalp are not infre¬ 
quently transmitted at the barbers' shops.” 

Sec. 394 of the City of Bombay Muhicical Act. 

394. (i) Except under and in conformity with the 

terms and conditions of a license granted by the Com¬ 
missioner no person shall 

(a) keep in or upon any premises for any purpose 
whatever— 

(i) any article specified in Pari / of Schedule M, viz, 

Ulood, Gun-cot ton. 

Dynamite, Blasting powder. 

Fulminate of mercury, Nitroglycerine 
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(ii) any article specified in Part II of Schedule M, in excess 
oC the quantity therein prescribed as the maximum 
quantity of such article which may at any one time lx? 
kept in or upon the same premises without a license ; 


Article. Maximum quantity which may be kept 

at any ono time without a license. 


Bidi leaves 
Celluloid 
Celluloid goods 

Cinematograph films. 

Chemicals 

Cotton refuse and waste 
Cotton seed 

Gheo kept for sale . 

Gunpowder 

Matches for lighting .. 

Methylated spirit . 

Paj>er stored for sale as waste paper .. 
Petroleum, as defined in the Indian 


4 cwts. 

4 cwts. 

4 cwts. 

20 lbs. 

4 gallons. 

4 cwts. 

4 bags not exceeding 4 cwts. 

4 cwts. 

5 lbs. 

1 gross boxes. 

10 gallons. 

4 cwts. 


Petroleum Act, 1899.. .. ..40 gallons. 

Dangerous petroleum as defined in the 

same Act .20 gallons. 

Oil (other sorts) .. .. .. 15 gallons. 

Saltpetre ... .. .. . . t cw ** 

Tar, pitch or dammer .. .. .. | cwt. 

Turpentine * , . .. . . .. I gallon. 


(b) keep in or upon any premises for sale or for other 
than domestic use, any article specified in Part 
III of Schedule M. viz . — 


Ashes, 

Gunny bags. 

Bamboos, 

Hair, 

Boned, 

Hay, 

Carbide of calcium, 

Hemp. 

Charcoal, 

Hides (raw). 

China grass, 

Hides (dried), 

Coal, 

Hoofs. 

Cocoanut fibre, 

Horns, 

Coke, 

Jute, 

Fat. 

Offal, 

Fins. 

Hags. 

Fireworks. 

Skins 

Firewood, 

Straw, 

Fish (dried). 

Tallow, 

Flax. 

Timber, 

Grass, 

Wool (raw). 

57 








MINISr^ 



Sanitation in India. 



keep or allow to be kept, in or upon any premises, 
horses, cattle or other four-footed animals— 


(i) for sale, 

(ii) for letting out on hire, 

{in) for any purpose for which any charge is made or any 
remuneration is received, or 
(ivj for sale of any produce thereof ; 


(d) carry on, or allow to be carried on, in or upon any 
premises— 

(») any of the trades or operations connected with trades 
specified in Pari J V of Schedule M. viz .— 

Baking, 

Casting metals. 

Dyeing cloth or yam in indigo or other colours, 
Keeping of eating houses, 

Keeping of hair dressing saloons or barber 1 # shops. 
Tanning, pressing or packing hides or skins, whether 
raw or dried. 


Manufacturing, packing, pressing, cleaning, cleansing 
or preparing by any process whatever any of 
the following articles: — 


ASrated Waters. 

| Dam me r. 

Oilcloth. 

Blasting Powder. 

! Dynamite. 

Paper. 

Bidis (indigenous 

Fat. 

Pitch. 

cigarettes). 

Max. 

Potto ly. 

Bones. 

Fireworks. 

Rags. 

Bricks or tiles. 

Gas. 

Soap. 

Candles. 

Ghee. 

Sugar. 

Catgut. 

Guni>owder. 

Tallow. 

Cotton or cotton re fuse j 

Lime. 

Tar. 

or cotton seed. 

Matches for lighting. 

Vegetable oil. 

owdung cakes. 

Offal. 

Wool. 


(»'») any trade or operations which in the opinion of the Com¬ 
missioner is dangerous to life, health or property, or likely 
to create a nuisance either from its nature, or by reason 
of the manner in which, or the conditions under which 
the same is, or is proposed to be carried on. 


(2) A person shall be deemed to have known that a trade or 
operation is, in the opinion of the Commissioner, dangerous 
or likely to create a nuisance within the meaning of para- 
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graph (ii) of clause (d) of sub-section (1), after written notice 
to that effect, signed by the Commissioner, has been served 
on such person or affixed to the premises to which it relates. 


(3) It shall be in the discretion of the Commissioner — 


(a) to grant any license referred to in sub-section (1), subject to such 
restrictions or conditions (if any) a« he shall think fit to pre¬ 


scribe or 


(6) to withhold any such license. 

(4) Every person, to whom a license k granted by the 
Commissioner under sub-section (3), shall keep such license 
in or upon the premises to which it relates, 

(5) Nothing in this section shall be deemed to apply to 
mills for spinning or weaving cotton, wool, silk or jute or 
to any other large mill or factory which the Commissioner 
may from time to time with the approval of the Standing 
Committee specially exempt from the operation thereof. 
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Sohool Hygiene and Medical Inspection of Schools, 

School Hygiene. 

The question of school hygiene and its importance in re¬ 
gard to the welfare of the nation is coming into prominence, 
as its far-reaching influence is more fully appreciated by 
the public. The latter now realise that attendance at school 
is necessary not only for the purpose of acquiring varying 
degrees of proficiency in the subjects usually embraced by 
school curricula but also, that concurrent with the absorption 
of such knowledge, the student should learn how to live : in 
fact, that he should acquire at least an elementary know¬ 
ledge of personal and domestic hygiene and thus be enabled 
to appreciate his duties both to himself and family and also 
to his neighbours. 

For two reasons at least, therefore, school premises should 
be constructed and maintained in a high degree of effici¬ 
ency ; first, in order that the present and future health 
of the scholars may, in no way, be prejudiced ; and, secondly, 
that by the constant association of school life with order, 
cleanliness, good ventilation and general high standard of 
sanitation, the student may acquire both by practice and pre¬ 
cept, a knowledge of the value of such surroundings and be 
the better able to reach and maintain a similar standard 
in his own home and vicinity. Practically, all the great 
cities of England are now spending large sums in educating 
a generation who had not the advantages now offered to 
the elementary-school boy, imparting to them the simple 
fact that cleanliness, free ventilation and light are the three 
principal agents in reducing sickness and death-rate. 

The present generation of scholars are more fortunately 
situated in that they are acquiring that knowledge at a 
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od of life when the impression conveyed is more apt to 
take root and be remembered. 

Apart altogether, however, from the educational value of 
good schools, such institutions not only promote the growth 
of healthy children, but very greatly diminish the spread 
of the zymotic diseases, so fatal to childhood, and of con¬ 
tagious diseases, such as ringworm, ophthalmia, scabies, etc. 
The influence on eye-sight will be discussed later under 
the heading “ Light and Ventilation/* 

Site and Surroundings. 

In choosing a site for a new school, one of the first consi¬ 
derations is that it should be so located as to afford easy 
means of access to the scholar’s attending it, and consequently 
be in a more or less central position. A noisy site is parti¬ 
cularly undesirable not only on account of the difficulty in 
teaching, but also because of the natural lack of concentra¬ 
tion of thought in young children. For this reason, for all 
new schools a quiet site should be selected, and if such 
cannot be obtained, the building should, if possible, be set 
back from the main street, preferably GO feet at least. 

In Indian towns many schools are situated in chawls 
or over shops or factories, in main thoroughfares, where 
throughout the day the noise of traffic, of itinerant vendors, 
or of trade processes serves to distract the already feeble 
attention of the child f subject in hand. Others 

again are in close , u et privies, wood depots, 

milch cattle stables 

Of course, it min ‘hat the majority of 

buildings or parts tin schools in India were 

not originally construe k>sc\ but have been 

rented probably on ace ^ of convenience of situation and 
lack of the necessary funds for erecting more modem build¬ 
ings. One cannot however but record the impression that 
those considerations have out-weighed the necessity for due 
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concern as to the physical welfare of the scholars, and that 
buildings have been occupied as schools which are totally 
unsttifced to the purpose. 
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In regard to the construction of new schools, it may be 
taken that the site area should average \ acre for every 250 
children. The modern tendency is to have a large central 
hall in which all the scholars can meet, and from this hall 
class rooms open. Where ground space is not of prime con¬ 
sideration, this central hall may he completely isolated from 
the class rooms but, where the site is limited, the hall should 
be separated from the class rooms by corridors open to 
natural ventilation. In either instance, the hall should be of 
such a size as to give a floor space of 4 square feet per scholar 
and be thoroughly well lighted and ventilated. Where ground 
is cheap and available, all the class rooms should be on the 
ground floor, hut as in large cities this is practically impos¬ 
sible, upper storeys must be provided, though it is desirable 
that a public elementary school should not exceed two 
storeys in height. 

In India, advantage should be taken of the climate, and 
“ open air ” classes encouraged as much as possible. 

Cubic space per head .—In regard to the proper allow- 
' ance of cubic space per head, much will depend on the clim¬ 
ate. In colder climates a greater allowance of cubic space 
per head must be made, since the removal of the air cannot 
be carried out so often in any given time as in the warmer 
climates, unless the air be artificially heated prior to introduc¬ 
tion into the school-room. The minimum cubic space laid 
down by the Educational Department in England is 100 
cubic feet per head, while the London School Board require 
130 cubic feet. Even this amount is on the small side, and 
Newsholme, Medical Adviser to the Loral Government 
Board, considers that 150 cubic feet should be the minimum. 

On examining 125 schools in Bombay, judged by the 
standard of the English Education Department, no less than 
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per cent, of the schools fell below the requirement, wz., 
100 cubic feet per head. Even if we make allowance for the 
difference in climate and adopt 90 cubic feet per head as 
a minimum, we still find a large number of schools with 
quite inadequate space* In some instances the cubic space 
per head falls as low as 20 cubic feet. In nine cases it is 
below 40 cubic feet, and in 15 instances the cubic space 
provided is between 40 and 50 cubic feet. The significance 
of these figures will be dealt with under ventilation. 

Floor area per head .—Under the English Education re¬ 
quirements, 10 square feet per head must be provided, and 
for infants an average of not less than 9 square feet is accept¬ 
ed. Newsholme suggests as a minimum 15 square feet- 
Taking the requirements to be 10 square feet, we find that 
04*8 of the Bombay schools fail to reach this standard, and 
in one instance the amount provided is as low as 3 * 1 square 
feet, an amount totally incompatible with proper ventilation 
and personal comfort. 


LruHT and Ventilation. 


Light .—The importance of good light cannot be over¬ 
estimated, as any deficiency thereof is one of the chief causes 
of defective sight. The focal length of the normal eye for 
reading all ordinary type is about 12 to 14 inches, and for 
writing about 14 to 16 or 18 inches according to the size 
and character of the writing. If the light be defective, the 
scholar, not being able to read clearly at the proper distance, 
stoops to lessen the distance, with the result that the eyes 
converge and the muscular strain thus produced leads to a 
gradual elongation of the antero-posterior axis of the eye¬ 
ball resulting in Myopia, i.e., the image of the object seen 
forms in front of the retina (unless the object itself is very 
close to the eyes) and is very blurred and indistinct. More¬ 
over, holding the head down over the book or paper tends 
to congestion of the vessels of the eve and general impairment 
of sight. 
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]n any room the light should come directly from the sky, 
and no part of a room may be deemed sufficiently lighted 
from which a certain extent of the sky cannot be seen. In 
large cities, it is of course a matter of great difficulty sometimes 
to obtain this stand aid. In a building several storeys high 
forming part of a street, the opposite houses of which are 
of the same height, each room is divided into two regions of 
different degrees of illumination by a plane formed by a line 
drawn from the ridge of the roofs of the opposite buildings 
and the upper borders of the windows ; below this plane 
the light is sufficient or, at any rate, is skylight, above it is 
insufficient, being diffused and reflected, not direct. In the 
upper rooms of the buildings, this plane strikes the opposite 
wall and in these rooms the whole of the occupied part of 
the room is in the light; but in the lower rooms this plane falls 
not on the wall but on the floor and a greater or less portion 
of the floor space will be in relative darkness and unfit for 
reading, writing or needlework. Now, the intensity of the 
light in a room depends on two factors: (1) the angle of in¬ 
cident*. Forster is of opinion that light should fall on the 
floor at an angle of not less than 25°, as the intensity dimi¬ 
nishes inversely as the square of the area over which it is 
distributed, the increased obliquity of the incident rays 
reducing the intensity of the light; and (2) the angle of aper¬ 
ture. or the arc of sky visible at any given point in 
the room. This angle is greatest in the upper rooms and 
diminishes as we proceed downwards, until on the ground 
floor it may vanish altogether. It should never be less than 
5 of an arc in any part of the room. The necessary amplitude 
of angular aperture is to be sought by increasing the height 
of the rooms, by carrying the window-heads nearly to the 
level of the ceiling, (the sills being 4 to 5 feet above the floor), 
by regulating the width of the rooms (this should on no 
account be greater than 2| times the height of the window- 
heads from the floor, which ratio gives an angle of 25° to the 
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,ys reaching the floor on the farther aide of the room), and 
lastly, by avoiding the proximity of buildings on the side 
from which light is derived. 

Under modem conditions of life, specially in towns, one of 
the most important problems is how to obtain a sufficiency 
of light and air. The usual practice is to adjust the height 
of buildings to the width of the streets ; but the orienta¬ 
tion of a street seriously affects the incidence of the sun’s rays, 
even in the same degree of latitude. Sir Shirley Murphy, 
in 1898, published tables showing the width in feet of the 
streets in the latitude of London necessary to secure 1 to 6 
hours’ sunlight upon houses 40 feet high, situated in streets 
orientated north and south and at an angle with the meri¬ 
dian increasing by 5° until reaching 90° i.e. t orientated east 
and west. The facts show that in the latitude of Lon¬ 
don at least, streets as wide as the houses are high 
will secure 6 hours’ sunshine at the summer solstice in 
streets at all angles to the meridian and 4 hours’ sunshine 
in meridional streets at the equinoxes. If the width be 
increased to \\ times the height of the houses, six hours’ 
sunshine will be secured in all streets at the equinoxes, 
and 3 hours’ sunshine in meridional streets at the winter 
solstice. If we limit the height of the houses to the width 
of the street, an angle of 45° is reached in London by 
the sun’s rays in the first weeks of April and September, so 
that for 5 months the rays are above this angle and 
for 7 months below* it. 

The London Building Act of 1894 prohibits the raising of 
buildings in streets laid out since 1826 higher than the width 
of the street. 

As regards light and air in the rear, by the same Act, an 
angle of 63J° is provided for. 

The Bombay Municipal Act provides for an angle of 45° 
in regard to new* houses. This angle predominates in many 
continental cities also. 
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This rule, however, applies to frontages only, and if all class 
rooms abutted on a frontage the light, would perhaps be 
-sufficient, but in many of the rooms in Indian schools, the 
light is derived not from a frontage but from a side-gully, or 
even in some instances via another room- In suck a case the 
angle of aperture is nil , it being a physical impossibility 
to see the sky from any portion of the interior of the room. 

In other cases the only light available comes from directly 
in front of the scholars. As a general rule, so long aw light 
does not fall on the eyes either directly or by reflection, it 
can scarcely be too strong. The admission of direct sunshine 
into a school-room is undesirable, and for this reason a 
southemly aspect is to be deprecated unless there are 
windows on the north side also, in which case the former 
may be of ground or tinted glass. If. the window space 
be ample and there be no obstructive buildings, a north light 
is agreeable; windows facing east and west are to be 
recommended, since in rooms so arranged there is no direct 
sunlight during school houTS for the greater part of the year. 
In schools the seats should be so arranged that the strongest 
light comes from the left hand side of the scholar ; when 
such light is impossible, the next best is right light. Win¬ 
dows full in the face of the scholar are most objectionable. 
This is a point to which but little attention seems to be paid 
in Indian schools. The window sills should be placed no 
more than 4 feet above the floor, and the window should 
reach nearly to the ceiling and be made to open direct into 
the external air. Although opposed by some, a strong argu¬ 
ment in favour of cross-lighting from east and west is that 
the angles formed by the rays of the light with the floor 
from opposite sides are added and the in tensity of the 
light is thereby doubled. 

Ventilation .—As is well known, the ordinary atmosphere 
contains about 0 04 per cent, of carbon dioxide gas, and 
ordinary expired air 4 *04 per cent., that is to say, 4 per cent. 
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is given ofl in each breath. In the case of an adult 
male, at each breath 30 5 cubic inches of air pass in and out 
of the lungs containing, when expired, an additional 4 percent. 


of CCb, or — 122 cubic inches of CO,; assuming 

an average of 17 respirations per minute or 1,020 respirations 


per hour, then -0^— 0*72 cubic foot of CO, per 


hour. W omen and children inhale rather less, and for children 
the amount averages about 0*4 cubic foot. For a mixed 
assembly of men, women and children, 0 0 is taken as the 
amount. Now the total CO* in a room should not exceed 0*6 
part per 1,000, and since ordinary atmospheric air contains 0.4 
part per 1,000, it'follows that the amount of added respiratory 
impurity should not exceed 0*6—0* 4-^0 *2 part per 1,000. 
Now to fulfil these conditions, a certain amount of fresh air 
per head per hour should be introduced , and the amount (D) 
can easily be calculated if (E) the total amount of CO, inhaled 
and (R) the added respiratory impurity in one cubic foot 
of air be given ; then 



now E -O.fi cubic foot per hour, 

and R=0*2 per 1,000 (or 0 0002 per cubic foot.) 


.D*= 


06 


00002 — 3,000* 

That is to say, each person should be allowed 3,000 cubic 
feet of fresh air per hour if the limit of permissible respira¬ 
tory impurity is not to be exceeded. This is for a mixed 
co mmunit y. For children during repose about 2,000 cubic 
feet per head per hour are required. This is the theoreti¬ 
cal standard that has usually been accepted by all autho¬ 
rities, but Haldane and others have suggested that, instead 
of taking 0*6 cubic feet of CO a per 1,000 as the limit, the 
standard should be 1 * 0 for dwellings and 1 * 3 for schools. 
This would allow of added respiratory impurity of 0*6 in 
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the former and 0*9 for the latter in place of De Ohaumontts 
general limit of 0'2. On this basis, the bare need of fresh 
air in dwellings would not exceed 1,000 cubic feet per head 
and in schools be but 550 cubic feet. Experience so far has 
not justified the general acceptance of these low standards. 

The larger the air space, the less is the necessity for the 
frequent renewal of air and the less the chances of draught. 
Thus a space of 100 cubic feet must have its air changed 30 
times in an hour if 3,000 cubic feet are to be given, while 
a space of 1,000 cubic feet need only have it changed three 
times. The warmth of the moving air greatly influences 
the sensations of the persons exposed to it. At the tempera¬ 
ture of 00° Fahrenheit, a rate of 1| feet per second is not 
perceived; 3 feet per second is perceptible to most and a 
rate of 3| is perceived by all, and any greater speed than this 
will give a sensation of draught. If the air be about 70°, 
a rather greater velocity is not perceived, while if it be still 
higher—80° to 90° Fahrenheit—the movement becomes again 
more perceptible. In the climate experienced in Bombay 
the change of aiT could be carried out at considerably greater 
speed than in a colder country, and consequently a smaller 
initial cubic space is required. Considerations of expense 
render it practically impossible to provide the theoretical 
amount necessary, viz ., 1,000 cubic feet of space per head. 
In Canadian schools an allowance of 250 cubic feet per 
scholar is insisted upon; in Poor Law schools in England, 
360 cubic feet; in common lodging houses 3,300 cubic 
feet. These amounts are based on the minimum require¬ 
ments of a cold climate, and are probably in excess of the 
minimum amount necessary under the conditions existing 
in Bombay, where 100 cubic feet per head might be accepted 

as a standard. 

It should be remembered that the air supplied is fre¬ 
quently derived from tainted sources, through windows open¬ 
ing into common gullies in which are situated basket privies 
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M\A in which decomposing food lies and into which all the 
household refuse is thrown resulting in choked drains. Apart 
from this, in many of the gullies the air is practically stag¬ 
nant owing to obstructive buildings. 

In Municipal by-laws, there are very few rules for ventila¬ 
tion of buildings. 


It is obvious that for school purposes a building requires 
something more than mere compliance with Municipal bv- 
laws, and that if proper light and ventilation are to be secured, 
a separate standard should be set up in regard to these two 
necessities. The area of the windows clear of the sash panes 
should be from one-fourth to one-sixth of the floor space, and 
wherever possible the rule should be observed that lines 
drawn from the bottom of the wall of the school building to 
the tops of the nearest adjacent buildings should not make 
a greater angle than 30° with the horizon. 

“ Open air ” classes are now commonly in use and should 
be valuable in India. 


Sanitary Conveniences. 


The provision of proper sanitary conveniences, is an 
important matter, as the absence of proper accommodation 
leads to the formation of undesirable habits. In many of the 
schools, the scholars, in the absence of a urinal, regularly use 
the mori as a urinal. As already suggested, attendance 
at school should involve more than the absorption of the 
elementary principles of Algebra, Euclid, etc., etc.; the scholar 
should also assimilate the knowledge of the benefits to be 
derived from fresh air, light and good sanitary conveniences. 
It is but reasonable to suppose that, if he has been accustom¬ 
ed to plenty of air and light at school, and has experienced 
the advantages of the rapid removal of excreta from the 
premises by the water carriage system over the old method 
of leaving such excreta in the immediate vicinity of the house 
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and thereby poisoning what little air is available, he will 
become dissatisfied with the older insanitary methods 
under which the majority of the inhabitants live. Con¬ 
versely, if in childhood and youth he has become accustom¬ 
ed to insanitary habits acquired at school, owing to absence 
of necessary accommodation, the incentive to elevate him* 
self and improve his surroundings is absent. For this reason, 
and also on account of the prejudicial effect on his health 
while at school under such conditions, it is as essential as 
any subject in the curriculum that water-closets in sufficient 
number and urinals of modern pattern should exist in all 
schools; otherwise the student, who at that age is parti¬ 
cularly receptive of impressions, will probably base llis stand¬ 
ard of living on the lines apparently recognised as suffi¬ 
cient and proper by the school managers. The use of the 
man as a urinal should be absolutely prohibited. In all 
mixed schools, separate closet accommodation should be 
provided for the two sexes—a requirement which is not 
observed in certain of the existing schools. 


Walls and Flooring. 

0 

The walls of the room should be tiled or painted so as 
to permit of regular wasliing ; the colour should be a pale and 
subdued one, greenish grey. The junction of the wall 
with the floor and ceiling should be rounded, so also the 
junction of one wall with another, in order to facilitate 
cleansing. 

The floor should be of concrete or tiles, which should be 
thoroughly washed every day. In many schools the floors 
are of koba and are consequently damp. 

All staircases should be at least 5 feet wide with a door 
at the bottom opening outwards. 

D(>sks . — The bulk of the schools in Indian cities do not 
contain any desks at all. The provision of desks involves a 
large expenditure if they are of the proper pattern ; and it 
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important-t hat they should be of the correct position 
and pattern, as this has an intimate bearing on the growth 
of less vigorous children, faulty position leading to rounded 
shoulders, imperfectly developed chests and spinal curva¬ 
ture. 

Desks should be arranged parallel to one another at right 
angles to the windows and, wherever possible, should be 
placed in the space intermediate between two windows. 
The desks should be from 16 to 18 inches broad and have 
a slope of about 15° for writing and 45° for reading. 

The seats must be of such a height as to allow T the scholars’ 
feet to rest on the floor and be broad enough to support the 
greater part of the thigh. They must have a back placed at 
such a height as to fit the hollow of the back below the 
shoulder blades and support the body in a vertical position. 
When used in writing, the edge of the desk must overhang the 
edge of the seat by an inch or two, in order that the scholar 
shall not need to stoop forward. Either the desk or seat 
must be movable at pleasure, so that, although the desk 
usually overhangs the seat, the scholar may lie able at any 
time to stand upright in his place. 

Cloak rooms .—In India possibly this accommodation 
may be thought unnecessary, but a room should be provided 
wherein to place umbrellas and cloaks used during the 
monsoon period. Cloak rooms should be provided and 
should be capacious, well-ventilated and fitted with num¬ 
bered pegs at intervals of at least 12 inches. 

Water supply .—In the majority of schools in India, water 
appears to be stored in earthenware chatties placed in a 
variety of situations, most usually the mori, drinking cups 
being used in common by the scholars. This custom may 
V a means of spreading infective throat troubles unless the 
reful attention is paid to the cleanliness of the cups. 
*, means should be adopted to obviate the necessity 
• g the cup into the chatty in order to obtain water. 
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In a school with many scholars, such a custom is bound to 
result in more or less gross contamination of the water. 

Meals ,—The practice of the scholars partaking of the 
midday meal in the same room as they have been working 
all the morning should be abandoned, as the midday interval 
is a suitable occasion on which to open all the windows and 
doors so as to obtain as thorough a renewal of the air in the 
room as possible. 


Position of Schools. 

It is not possible that the educational needs of a city can 
be met by new buildings in every instance and consequently 
old buildings not specially designed as schools must continue 
to be used, and it is in respect of this type that a measure 
of reform is necessary. 

Before a building is rented or leased for the purposes of a 
school, reference should be made to the Sanitary Engineer 
and the Health Officer for a certificate that the premises 
are suited for the purpose. In granting this certificate, or 
otherwise, consideration should be paid to the lighting, 
ventilation and provision of sanitary conveniences, and in 
respect of ventilation the certificate should state maximum 
number of scholars permissible in each room on the lines of 
the Common Lodging Houses Act of England. In estimating 
this number, the present standard of the Bombay Schools 
Committee may be fallowed, viz,, 10 square feet and 90 cubic 
feet per head, where free and adequate ventilation is avail¬ 
able. Intelligent co-operation on the part of the teachers is 
also necessary, as there are many instances of rooms in the 
same building in which the number of scholars in each 
room is in more or less inverse ratio to the respective cubic 
capacity of the rooms. This is merely want of supervision 
and co-operation; while there would be still room for th : 
the system of certifying the maximum capacity 
room would serve to prevent the existing gross over- 
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tx In regard to lighting, great attention should be paid not 
only to the intensity of the light, but also to the source in 
relation to the students. The certifying officer should ex¬ 
press an opinion as to the sufficiency thereof and also state 
the most suitable method of arranging the scholars : with a 
view to obtaining left light if possible and of avoiding what 
is so frequently seen, front light. In any room it is quite as 
easy to conduct a class on proper lines as on wrong ones, 
given initiative and knowledge on the part of the teacher. 
Where these are non-existent, the certifying officer can sup¬ 
ply the necessary information. 

In regard to sanitary conveniences, it is of the first import¬ 
ance that no building should be certified until adequate pro¬ 
vision of privy seats and urinals has been made. In mixed 
schools these must be separate. In connection with tho 
use of privies, &c., much more severe discipline is necessary 
and no false and hypothetical religious scruples should be 
held to condone misuse of such conveniences. Until the 
youth of a city is made not only to understand the proper 
method of use, but also to put such into practice, we cannot 
hope to derive the full measure of benefit that should follow 
the introduction of Western methods of removal of excreta. 


Medical Inspection of School Children. 

Medical inspection at school concerns the State, the pub¬ 
lic health and the individual. 

The State requires a physical census of the children for 
the discovery of unrecognised defects, partly with a view 
to the improvement of the national physique and partly 
with a view to the preparation of all children for school life. 
It is also a national duty to arrangeJor^the classification]^ 
children according to their mental capacities, and to adopt 
the educational system to the requirements of the several 
groups of children, in order to diminish the present economic 
wastage of misdirected educational efforts. 
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It Is the duty of the local authorities to protect the 
dividual against communicable diseases in school, to super¬ 
vise school buildings and to secure healthy surroundings 
lor the school child. 

Owing to ignorance, neglect , or apathy on the part of 
parents, it becomes a requirement of the merest humanity 
t;o bring medical aid and special educational methods with¬ 
in the reach of the individual child. 

These aims and ideas can only be attained by the intro¬ 
duction of a system of routine inspection of the children by 
medical men interested not only in public health but also 
in education. 

School hygiene may be regarded as the latest development 
of education in its more comprehensive aspects ; it is the 
initial step in a great scheme of progress, a scheme which 
involves the improvement of the existing conditions of mental, 
moral and physical development of the children. The 
scheme also aims at the prevention of disease in childhood, 
and at raising the standard of national physique. Its final 
goal is the development of a science of education itself. 
These aims are definite and practical and may be summarized 
under the following heads 

jp) Routine* medical inspection ; 

(J) Physiology and psychology or ordinary educational methods, &c, , 

(3) Special educational method* lor abnormal children of all the* many 
different t/pes—the mentally and physically defective, the dull 
and backward, the blind, deaf and the debilitated, &c.; 

(4) Scientific supervision of school methods, **«., of nursery schools, 
school furniture, buildings, baths, douches, ventilation, lighting, 
&e.; 

(5) Physical education, including supervision of manual trainiug, 
gymrmatic exercises, organized games, dancing, &c.; 

((►) Teaching of hygiene to teachers and others ; and. lastly, 

(7) Prevention of infections diseases and attention to the sanitary 
condition of the premises. 

The iluties of medical inspection are— 

| To examine every child, about the time of its ail mission to an infant 
school, as to cleanliness and ns to its obvious physical defects. The firet 
examination should be conducted in the presence* of parents and guardians 
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To examine in detail every child about the time of its transference 
the upper school, that is about seven years of age, and to decide what 
special educational training (if any) is suitable to the child. 

3. To visit and inspect all classes once or twice a year, both as regards 
the general health and physique of the children and also as regards the 
conditions under which they are working, namely, the ventilation, lighting, 
&c. f on tho one hand and the amount and kind of work, over-pressure 
fatigue, physical exercise, manual tmining, &c., on the other hand. 

4. To make special visits to the boys' and girls’ departments once 
a year for the purpose of examining all children suffering from defective 
vision and to report upon eye-disease generally. The teachers should 
test the vision of all children once a year, but the* doctor’s examination can 
scarcely be? undertaken at the time of his visits for other work, except in 
very small schools. 


5. To supervise the work of nurses with regard to ringworm, vermin, 
and*kin affections, and to visit each school once a week or once a fortnight 
for the general examination of special children selected by the teacher or 
nurse. 


(i. To advise the Schools Committee upon various points of hygiene 
bearing upon educational matters, and to give definite instructions a 1 jo in 
the care of delicate and defective children. 


7. To give lectures to teachers and others upon School Hygiene ami 
elementary Physiology, 

8. To deal with the question of medical certificates of absence given 
by other practitioners. The duty may bo combined with the weekly 
visit to the schools. 


9. To investigate (if necessary) in conjunction with the Health Officer 
all epidemics and outbreaks of infectious disease in the school, and also 
to take measures to prevent not only the spread of the disease but also the 
unnecessary closure of the school. 


In 1907, an Act was passed in England and came into 
force in January, 1908, providing for the medical examina¬ 
tion of school-children. 

Section of the Education (Administrative Provisions) 
Act provides that u the powers and duties of a local educa¬ 
tion authority under Part III of the Education Act, 1902, 
shall include the duty to provide for the medical inspection 
of children immediately before, or at the time of, or as soon 
as povssible after their admission to a public elementary school 
and on such other occasions as the Board of Education 
direct, and the power to make such arrangements as may bo 
sanctioned by the Board of Education for att mding to tho 
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health and physical condition of the children 
public elementary schools; provided that in any exercise 
of powers under this section, the local education authority 
may encourage and assist the establishment or continuance 
of voluntary agencies, and associate with itself representa¬ 
tives of voluntary associations for the purpose.” 

In a memorandum on the Medical Inspection of Children 
in Elementary Schools (Circular 576), the Board of Educa¬ 
tion state that “ the Board desire to emphasize that this 
new legislation aims not merely at a physical or anthro¬ 
pometric survey, or at a record of defects disclosed by medical 
inspection, but at the physical improvement, and as a 
natural corollary, the mental and moral improvement of com¬ 
ing generations.” 

The Board add that ‘ while it is not expected that by 
establishing the necessary administration on the broad 
basis of public health all difficulties will be avoided, the 
Board are convinced that this is the only practicable method 
and that which is most likely to promote economy, harmony 
and efficiency.” The Board express the opinion that 41 in 
county areas the County Council, which is the local educa¬ 
tion authority, should instruct their county medical officer, 
who will be responsible for the smooth and effectual adminis¬ 
tration, to supervise the work, its actual execution being 
deputed wholly or partly to suitable medical colleagues 
or assistants (men or women), who either will be appointed 
specially for the purpose imder him or will be local medical 
Officers of Health, and to whom groups of schools may be 
allocated. . . That is to say, generally speaking, the 

work of inspection should be supervised by the Medical 
Officer of Health of the authority which appoints the Educa¬ 
tion Committee; and when the work is obviously more 
than he can undertake unaided, it should be entrusted to 
one or more medical officers working under his supervision.” 
The memorandum further discusses the character and 
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e of medical inspection, and states that the Board have 
decided that not less than three inspections during the school- 
life of the child will be necessary to secure the results desired. 
The first inspection should take place at the time of, or as 
soon as possible after, admission to school; the second at or 
about the third year (say, the seventh year of. age]; and 
the third at or about the sixth year of school-life (say, the 
tenth year of age.) 


The Board also discuss the subject of amelioration and 
physical improvement for which a scheme has to be sub¬ 
mitted bv the local education authority for the sanction 
of the Board of Education, and in conclusion urge “the 
progressive unification of the Medical Services/’ 

The Act came into force on the 1st day of January, 1908, 
the directions of the Board of Education on the subject were 
issued as a memorandum (Circular 576) in November, 1907. 

The minimum requirements of the Board of Education were 
(1) a medical inspection of every child not less than three 
times during its school-life ; (2) the registration of the facts 
thus recorded (the Register to be kept at the schools); and (3) 
the submission to the local education authority and the Board 
of Education of a detailed annual report of the work and its 
results. 


At the same time, both the Board of Education and the 
Local Government Board expressly stated their view that 
this work was part of the general work of public health, 
and their desire that it “ should be carried out in intimate 
conjunction with the public health authorities and under 
the direct supervision of the Medical Officer of Health and 
in Circular 576 they further affirm the principle that “as far 
as is practicable the School Medical Service should be unified 
with the Public Health Service.” The advantages of such 
unification of the Public Health Services had already been 
recognized by the Inter-Departmental Committee on Medical 
Inspection and the Feeding of School Children. 
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Organization in England :—Turning to the organisation 
in England, we find that the respective functions of the 
Board of Education and the local education authorities 
are clearly defined bv the Act. The duties thrown upon, 
the Board consist in advising local education authorities 
as to the manner in which they should carry out the pro¬ 
visions of the Act and, in supervising the work they are 
called upon to undertake, in giving such directions as may be 
necessary regarding the fro juency and method of inspection 
in particular areas, and in considering and sanctioning such 
arrangements for attending to the health and physical condi¬ 
tion of the children as may be submitted to them by in¬ 
dividual authorities. The Bofcrd will also collate the records 
and reports made by the authorities and will present an 
annual report to Parliament. 


The duty of carrying out the annual inspection has neces¬ 
sarily been entrusted by Parliament to the local education 
authorities and not to the Board. Each authority must 
therefore in due course appoint such medical officers or 
additional medical assistance as may be required for the 
purpose. 


In view of the varied influences which affect, directly or 
indirectly, the health of the children of the nation, it is 
manifestly of the highest importance that the administra¬ 
tion of this Act should rest upon a broad basis of public 
health, and should not only secure for local education autho¬ 
rities as much freedom as is consistent with adequate uni¬ 
formity in the presentation of results for comparative pur¬ 
poses, but should also use to the utmost extent the existing 
machinery of medical and sanitary administration, de¬ 
veloping and supplementing it as required, rather than sup¬ 
planting it by bringing into existence new agencies, partially 
redundant and possibly competing. 

The Board view the entire subject of school hygiene, not 
as a speciality or as a group of specialities existing by and 
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of themselves, but as an integral factor in the health of the 
nation. The application of this principle requires that the 
work of medical inspection should be carried out in intimate 
conjunction with the public health authorities and under 
the direct supervision of the Medical Officer of Health. The 
advantages of such unification of the Public Health Services 
have already been recognised by the Inter-Departmental 
Committee on Medical Inspection and the Feeding of School 
Children, and also by the Local Government Board, who 
specifically require every Medical Officer of Health to report 
officially upon matters relating to the sanitary condition 
of all schools, including the “ action taken (by the Sanitary 
Authority) in relation to the health of the scholars and for 
preventing the spread of infectious disease. 


School hygiene, the Board of Education observe, cannot 
he divorced from home hygiene, and this in turn is intimately 
bound up with the hygienic conditions of the community. 
Efficiency and economy require, therefore, an organic re¬ 
lationship between the daily work of the school authority 
and of the authority responsible for the administration of 
the wider branches of public health, including the super¬ 
vision of water and milk supplies, food, housing and sanita¬ 
tion, inquiries into matters affecting infant mortality (in¬ 
cluding ante-natal influences), home-visiting by men and 
women inspectors, sanitary and bacteriological investiga¬ 
tions, the provision of hospital accommodation, disinfection, 
the cleansing of verminous persons, the notification of the 
prevalence or otherwise of diseases such as Phthisis, affect¬ 
ing the adult population, and the consideration of social 
factors, such as the occupation of the parents, or the health- 
habits and physical conditions of the family, all of which 
have a hearing, direct or indirect, upon the children’s 
health. 

Generally speaking, the work of inspection is supervised 
by the Medical Officer of Health or the authority which 
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appoints the Education Committee ; and when the work 
is obviously more than he can undertake unaided, it is en¬ 
trusted to one or more medical officers working under his 
supervision. In some districts it is convenient for such 


officers to be local Medical Officers of Health holding office 
v’ it bin the county ; in others, they are registered medica l 
practitioners specially appointed for this purpose. Provided 
that the principle of co-ordination of the medical services 
is secured in practice, and that the requisite personal and 
professional qualifications for the new work are present, 
the functions of the School Medical Officer may be exer¬ 
cised by a Medical Officer of Health, a Poor Law Medical 
Officer, a private practitioner or, as occasion requires, a 
skilled specialist. There are many cases in which women 
are likely to be specially suitable. In making such ap¬ 
pointments, preference is given to medical men and women 
who (1) have had adequate training in State Medicine or 
hold a Diploma in Public Health, (2) have had some definite 
experience of school hygiene, and (3) have enjoyed special 
opportunities for the study of diseases in children. 

Subsidiary cujcncies .—It must be distinctly understood that 
the work of medical inspection cannot be properly accom¬ 
plished by medical men without assistance. The teacher, the 
school nurse (where such exists) and the parents or guardians 
of the child must heartily co-operate with the school Medical 
Officer. In whatever way the system be organized, its 
success will depend, immediately and ultimately, upon the 
coTdial sympathy and assistance of the teachers. 


The increased work undertaken by the State for the in¬ 
dividual will mean that the parents have not to do less for 
themselves and their children, but more. It is in the home, 
in fact, that both the seed and fruit of public health are to 
be found. All-round co-operation between school Medical 
Officer, teacher, nurse, health visitor and parent will prove 
both effective and economical. 
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From what has been said it will be clear that the funda¬ 
mental principle of the English. Act is the medical exainin 
ation and supervision not only of children known, or sus¬ 
pected) to be weakly or ailing, but of all children in the 
elementary schools, with a view to adapting and modifying, 
the system of education to the needs and capacities of the 
child, securing the early detection of unsuspected defects, 
checking incipient maladies at their onset, and furnishing 
the facts which will guide education authorities in relation 
to physical and mental development during school-life. 

The directions given in the circular issued by the Board 
of Education as to the degree and frequency of inspection 
refer only to the minimum medical inspection, the effective¬ 
ness of which is to be one of the elements to be considered 
in determining the efficiency of each school as a grant-aided 
school. They are not intended to exclude other medical 
work, which should be undertaken by local education authori¬ 
ties, according to their abilities and opportunities. For 
example, the periodical re-testing of the eye-sight of every 
child ; an annual measurement .of height and weight *, the 
more frequent examination of particular children, especially 
of those suspected to be suffering from deficient nutrition 
or found to be defective at former inspections ; careful 
anthropometric surveys or special inspections at various 
ages of school-life ; and similar investigations of a special 
nature, undertaken in particular districts, come within the 
category of additional medical work, wholly desirable where 
practicable, and calculated to advance school hygiene. Such 
work, however useful, has to be looked upon as subsidiary 
to the main purpose of the Act. 

Regulations .— The Board of Education in England have 
decided under section 13 of the Act that not less than three 
inspections during the school-life of the child will be neces»sary 
to secure the results desired. The first inspection should take 
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place at the time of, or as soon as possible after, admission to 
school; the second at or about the third year (say, the seventh 
year of age) ; and the third at or about the sixth year of 
schooMife (say, the tenth year of age). A further inspection 
immediately before the departure of the child into working 
life would be desirable Avhere practicable, and in some areas 
it may be best for this to take the place of the third inspec¬ 
tion. Certain adjustments will be necessary in working out 
any standard in practice, as it will at once be evident that 
without such adjustment the first year would be unduly 
burdened with the inspection of the children newly ad¬ 
mitted and of all the children already in school. 

Each authority has been directed to make provision, 
when the Act has been sufficiently long in operation to be 
in normal working, for the inspection in each year of (a) 
the children newly admitted ; ( b ) the children in the school 
who in that year had matured for their second inspection ; 
(c) those who had. matured for their third inspection ; and 
where practicable, (tf) those about to leave school. But 
in the first year it may prove impracticable to attempt more 
than the inspection of the children newly admitted and those 
leaving school ; and in the second year it is considered 
sufficient if those newly admitted and those leaving are 
inspected, with the addition of children who have matured 
foi* their second inspection (which is perhaps the occasion 
of all others requiring the most thorough examination). Such 
adjustment tends to equalize the burden over successive 
years. The precise way in which the children are grouped 
in the school for medical inspection may vary according 
to the internal organization and circumstances of each school. 
It may he most convenient, for instance, to carry out the 
inspection on an age-basis rather than on a basis of period 
of schooMife. 

There arc some further regulations— 

(a) The inspection should be conducted in school hours am! on school 
premises, Anti in such a way as to interfere as little as may be 
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with school work. The examination of e&f-h child need not, 
ae a rule, occupy more than a few minutes. 

(6) The convenience of the teaching staff and the circumstances of 
each school must receive consideration, and in these matters and 
in the actual examination the Medical Officer will no doubt 
exercise sympathy and tact, giving due thought to the personal 
susceptibilities of those concerned. 

(c) The facts revealed by inspection must lie entered in a register 
kept at the school, (somewhat m the following form,) the 
eonfidenUal nature of many of the entries being carefully respect¬ 
ed. A copy of the entries should be transmitted with the child 
to any other school to which he or she may go. 


Name < 

Address : — 

Illness previous to admission j- 
Farnily History; — 

Date : — 

Standard : — 


School:— 

Date of Birth : 


Without Shoe* 


Vision 


Hearing 


f Height: —> 

\ Weight :•— 
f Teacher: — 

Doctor j**— < 
f Teacher:— 

^ Doctor :* — 

Age at examination : — yearn, months. 
Remarks : — 

Date 

Cleanliness :— 

Clothing: — 

Physical stature; — 

Nutrition : — 

Teeth : — 

Throat and nose:— 

Eyes : — 

Ears 

SpC' f h and mental capacity:— 
Remarks t — 


Initials of Examiner. 

(d) Every school Medh al Officer should make an annual report to 
the local education authority on the schools and children under 
his superintendence, which should be printed for facility of re* 
fetenoe and in Older that a supply of copies may be available 
for distribution among the members of the authority and other 
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persona interested. The Authority should send two copies of the 
report to the Board of Education as soon as possible after the 
end of the year under review* 

(e) In order to secure effective basis for comparison of the work do no 
in different parts of the country, one uniform year must be taken, 
the year to be adopted being in all cases the calendar year, in 
order to correspond with the annual period fixed for the closely 
related repent of the Medical Officer of Health. 

(/) The repo it should be eon corned chiefly with the conditions and 
Gtrcumstanooft affecting the health of the children in the elemen¬ 
tary schools of the district. 

(gr) It should also contain statistical records of the number of children 
examined and of those re-examined or under medical supervision : 
the nature and results of the examination ; the number of visits 
paid to classes; the number and character of the diseased con¬ 
ditions found at certain age-periods; particulars as to blind, 
deaf, defective and epileptic children ; the medical advice given 
both a* to the prevention of conditions inimical to health and 
remedy of diseased conditions that may be discovered ; action 
taken, and so forth. 

{h) In addition to such records it will be well, us far aa practicable, 
to make systematic comparisons of the individual and collective 
measurements and characteristics of the children in each school 
with standard and local records, both as a moans of determining 
the condition of health of particular children or classes, for guid¬ 
ance in future action, and as part of the anthropometric survey 
to which this Act should contribute in due time, This part 
of the work, however, must be kept in a secondary position 
while so much remains to be done in the elementary essentials 
of school hygiene. It is to those essentials and the manner and 
degree in which they have been dealt with in his district, that 
each school Medical Officer should devote the major portion of 
his report. 

Medical inspection of schools forms an integral factor in 
every modem system of education, and its expediency 
may be assumed from its successful administration in other 
countries. 

Fundamentally, the State control of health inspection 
depends upon the fact that a large proportion of 
children attending State schools are suffering from 
preventive and remediable diseases. It matters not foi 
the moment to what extent the home is responsible 
nor liow far the diseases are aggravated by scliool-life. 
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is sufficient that the defects are unrecognized either 
by teachers or parents, who alone are in contact with 
the children. 


Hence it is clearly a national duty to discover a system 
by which these proventible and remediable defects may be 
brought to light. It is unessential to the State whether 
the health inspection of its children takes place in the school, 
at the home or elsewhere, so long as a physical census is 
taken and all defects are investigated, but seeing that the 
children are collected together during nine or ten years of 
their life in State schools for the purpose of education, it 
becomes a matter of convenience to delegate the nation’s 
responsibility to the Education Department. 

The a priori argument for the State control of a system 
of health inspection rests upon the fact> which cannot be 
denied—that there are present in the schools (town and 
country alike) children suffering from preventible and 
remediable diseases, of which both the teachers and 
parents are ignorant ; besides others, suffering from dis¬ 
eases the serious nature and consequences of which no 
one but a medical man can recognise. The assertion scarce¬ 
ly needs the support of figures and statistics, but it 
is stated in the report of the Chief Medical Officer to 


the Board of Education, England, that more than 80 per 
cent, of the children are suffering from defective teeth, 
that 50 per cent, are affected with vermin or other parasi¬ 
tic conditions, 20 per cent, with defective vision and 
that 10 per cent, are retarded in their educational pro¬ 
gress by physical defects, such as anaemia, general debility 
and deafness resulting from adenoid growths or discharging 
ears ; in addition to these, in India, Malaria, enlarged 
spleen, intestinal diseases and worms, &c., will have to 
be considered. 


As Jong as there are in the schools such children as those 
that have been described, so long the necessity for system- 
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ic health inspection is obvious from all points of view. 
In other words, medical inspection in the elementary schools 
Is necessary, because the parents are ignorant. It is only 
a means to an end, and at present the end is the education 
of the people. Indeed it has been argued that it devolves 
upon the State at the present day to make good its defective 
training and education of the parents, during the last twenty 
or thirty years, by directing a system of health inspection 
towards the education of parents and children alike. For, 
if all parents had been taught the elements of healthy 
living and were; able to recognize the presence and to 
realize the importance of physical disabilities and defects 
in their children, systematic health inspection would the¬ 
oretically be out of the question. Medical advisers to 
local education authorities would still be necessary , and 
little more. 
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Hut, as matters stand to-day, the interference of the 
State is essentially justified by the large amount of pre¬ 
ventable and remediable defects among school-children. 
These defects are unrecognised either by teachers or 
parents, and can only be discovered by systematic medical 
inspection. 


The Problem in India. 


If' the work ol school medical inspection is of such value 
in England, it must be doubly valuable in India as, in 
addition to the minor ailments and physical defects which 
would come under notice and about which advice would be 
given to the parents regarding prevention and treatment, 
the control of infectious diseases and Tuberculosis and 
Malaria would be of immense benefit to the public health 
conditions of the country. 

In Bombay there are 423 Primary Schools—both Muni¬ 
cipal and aided—with about 45,122 pupils ; and 67 such 
unaided schools with more than 5,438 pupils. 
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population of children of school-going age is about 
1,12,000, thus leaving about 61,400 children who do not 
attend school and who could not be at present brought into 
this scheme. 

Thus 50,500 pupils are a very considerable proportion of 
the C ity a school-age population, and the need for a measure 
that will help to improve the health and physical condition 
of such a large number of our future citizens requires no 
emphasis, whether from the standpoint of public health or 
education. The need is all the greater as the mass of poor 
and ignorant population is so much larger and the elementary 
laws of health and hygiene are so ill-understood. 

It is not. suggested that the Schools Committees of the • 
various Municipalities rush at once into a large staff of 
Medical Inspectors, as is done in England, but graduallv 
adopt a scheme which would lav the foundation for future 
development. 

In England the cost oi school medical inspection is about 
1 shilling per head of the uverage school attendance. A 
beginning could be made in Indian towns at a cost of about 
annus six per head, if the work be done by the Health 
Department. 

In England the Medical Officer of Health in all the large 
towns and counties is now also School Medical Inspector on 
increased salary and under him is the local Health Officer 
as Assistant Medical Inspector. 

There will be a large amount of inspection as well as clerical 
labour and corresjxmdence, and this cannot be done by the 
staff of the Health Department without considerable assist¬ 
ance, as it is generally over-burdened. But the question 
is so intimately connected with the public health that it 
cannot be divorced from it and in order that a start should 
be made, the Health Department of each Municipality 
should be asked to undertake the work on suitable terms. 
The alternative would be to appoint a separate medical 
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officer, who has had experience in school hygiene, and twi 
more full-time medical officers with suitable office and staff 
with several lady district visitors and nurses, making 
a separate department altogether : but this would be more 
expensive. 

How TO TAKE A PHYSICAL CENSUS OF SCHOOL CHILDREN 

in India. 


The following is an example of an experimental examina¬ 
tion of the physical condition of the children attending 
four schools in Bombay. 

The examination was conducted by four District Regis¬ 
trars qualified medical men—under the supervision of an 
Assistant to the Health Officer. 

The work was carried out with a view of estimating the 
expenditure required to carry out a complete physical census 
of the children attending Municipal Schools in Bombay. 

The work was performed at the time stated to be most 
convenient to the Head Masters. 


Of the 813 children examined. 

Per cent. 

Vision was defective in 

.. 21-40 

Hearing,, „ „ 

.. 14 05 

Teeth were 

.. 43-76 

Throat and nose were defective in 

.. 41-53 

Glandular enlargement existed in .. 

.. 670 

Head and body uncleanly in 

.. 37-69 

Clothing uncleanly in 

.. 47-92 

These figures indicate that it is desirable 

to obtain in- 


formation on a larger scale. 

From the experience gained in this experiment on a small 
scale, it has been ascertained that on an average 10 minutes 
are required for the examination of each child, exclusive 
of time taken in recording the weight and height and in 
entering the name, age and address of each child; this 
latter information was supplied by the Head Masters ; the 
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dght and height were not recorded owing to there being 
no apparatus for the purpose. 

In conducting a census on a large scale, these points would 
be attended to by the nurse. 

Assuming that there are roughly 16,000 children to be 
examined, one man working continuously for 8 hours per 
day would take about 333 days to finish all the school 
children. 

On the average there are 78 holidays, and in addition 
52 Sundays, which are also recognised as school holidays 
and some of which, however, will probably coincids 
with the various caste public holidays. Allowing, say, that 
10 such Sundays will occur in a year, we have 365 - 
less 78 and less 42=245 working days. So that one man 
working hard for 8 hours per day could not finish the census 
in one year. 

It is almost impossible that one man. could stand the 
physical strain of 8 hours* continuous labour per day for 
such a period ; and, moreover, the estimate above given 
makes no allowance for time taken in going from one school to 
another, and does provide for absolutely consecutive periods 
of 10 minutes for each child for 8 hours per day. This, 
as already stated, is practically impossible. 

To do the work properly and to avoid scamping, three 
men working whole-time would be necessary ; that is the 
number required if the Schools Committee elect to employ 
whole-time men. These men would probably finish the 
work in about 5 months. 

As the work in the first instance would be of a temporary 
nature and as it is very desirable to obtain reliable informa¬ 
tion, it is suggested that the pay offered for such work should 
be fixed at Rs. 175 per month. 

On the whole, it is recommended that the employment 
of three whole-time men would probably be the more satis¬ 
factory arrangement. 
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the list of schools supplied by the Committee, it 
appears that there are 46 Municipal Girls 5 Schools. 

It is distinctly desirable that the examination of the height, 
weight, head and skin of the children in these schools should 
be conducted by a nurse and, further, that a nurse should 
be present when the children are being examined for hearing, 
eye-sight, etc. 

When not engaged in this work, the nurses must record 
height and weight of the children in the boys’ schools. Three 
nurses are necessary for the purpose at a remuneration of 
Us. 75 per mensem. 

A considerable amount of clerical labour is involved in 
the scheme. The forms are filled in by the District Regis- 
trars themselves, but a summary is necessary. 

From the point of view of expenditure there is practically 
no difference in expense, whether the work be carried out by 
the existing staff of the District Offices or by special whole- 
time men. 

If possible, a small room or a separate verandah should 
be placed at the disposal of the medical man during the 
actual period of examination, in order that the work of 
the school should suffer a minimum of interference. 
Otherwise the whole work of the class may be interrupted 
during the period of examination, due to a lack of intelli¬ 
gent co-operation between the staff and the medical man 
which should soon disappear. It is quite unnecessary to 
suspend the lesson. All that is required is that the master 
permit 1 or 2 children Wleave the class, in turn, be examined 
and return immediately to work. 

To establish such an orderly -system will be one of the 
nurses' most important duties, as it is desirable not to inter¬ 
fere with the teaching carried on in the least practicable 
degree. The use of a separate room would, of course, largely 
conduce to this object. 




MIN/Sr^ 



Instructions for Medical Inspection. 
Instructions for Medical Inspection. 



(1) The District Registrar of.District is directed to visit the school 

mentioned below opposite his name and inspect the medical condition of 
each child in the school and record the conditions found on the accom¬ 
panying form. A nurse or lady health visitor should accompany the 
District Registrar. 

(2) At least 5 days before they visit the school, they are requested to 
write to the Head Mooter of the school and as certain the names, ages and 
the date* of births of each child (to bo recorded by dates of the Christian 
era). This information need not be sent to the District Registrar but 
should be ready for him on his visit to the school. 

(3) The District Registrar should give 24 hours 1 written notice to the 
Head Master, of the date on which he intends visiting the school and also 
state the proposed time of his visit. 

f4) Although it is perhaps unnecessary, it is pointed out that the District 
Registrar is expected to interfere with the school routine as litt le as possible 
• and to examine only one class at a time and in some place where the 
attention of the other scholars is least likely to be diverted to him and his work. 
It is particularly desired that as little interruption of school labours ns 
possible should occur, and the District Registrar should consult the Dead 
Master as to the order in which the various classes are to be examined and also 
obtain his assistance in selecting a place or room for the examination, bearing 
in mind the request above mentioned. The lady nurse to be present 
when examining female children. 

(5) It is necessary that this information be obtained and recorded most 
carefully and not in a routine desultory manner, as such would vitiate the 
whole value of the inspection. 

(6) At the same time the District Registrar should remember that too 
much time must not be spent on one or more cases interesting from a 
medical point of view ; this is not the object in view. The District Re¬ 
gistrars are requested to note the exact time taken by them in examining 
the cases, e.p., started work at , fin is lied at ; number examined 

(7) Besides the accompanying form A, there are several small forms 

1,2, 3, etc. (in all ) ; these are not to bo filled in, they are merely 

guides to the lines on which the various heads of form A have to lx* filled in, 
and the points to which special attention is to be directed. 

(8) The hoadq — Previous History and Family History—should be filled 
in as briefly as possible and only points of real importance recorded. For 
this purpose it is suggested that before writing anything, a complete verbal 
history be obtained, if the scholar is old enough, and only points of 
importance recorded. If the scholar is too young to impart any 
information, then leave blank or say so. 

(9) Too mach time must not be spent over one ; but on the other hand 
the cxamimition must be genuine and not scamped and the overage time taken 
noted. 
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The entries must be neatly anti legibly written, 

(10) If the scholars cannot all be examined on one visit, an appointment 
should be made for a second or subsequent visit. The actual time takeu 
in the examination should be registered for future guidance. 

(11) The entries regarding physical and mental condition should be 
made according to the numerical scale or representation laid down in the 
sub-forms, e. g., a child of average intelligence would be entered as “ 4 1 2 3 4 5 ‘ 
in the proper column provided in form A. 

Farm A, 

Medical Inspection op School Ckildekn. 

Name :— 

Ago *— 

School:—■ Address :<— 

Date of Bi rth : — 

Caste of child :— 

Homo address : — 

Illness previous to admission with dates 

Family History—(only points of real importance to be mentioned). 
Date: —- 

.Standard :— 


i Height in feet: — 

I Weight in pounds : — 


Without shoes 
Vision : — 

Hearing: — 

Cleanliness of head and body (including any verminous condition :— 
Clothing*—Sufficiency of ? Cleanliness of ? 

Physical stature : — 

Nutrition : — 

Complexion :■ — 

Teeth 


Examination of Teeth. 

(.1) Number and names of teeth missing : — 

(-) >> » ♦» », decayed:-- 

(3) Any signs of oral sepsis ; 

(I) Any impairment of function :— 


Testing of Eyes 


(1) Visual capacity. 

(2) External eye diseases, e. g. 

(3) Internal eye diseases, c. g. 

(4) Errore of refraction. 

Claeses. 


r V arious forms of conjunctivitis 
Keratitis : — 

■< Blepharitis : — 

„ Gout agio us eye diseases 
i Choroiditis — 
t Iritis: — 
f Myopia. 

Hypermetropis 

Astigmatism. 
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uints. 

) Remarks. 


Ears and Hearing. 

(]) Discharging ear ? If no, which ? 

(2) Deafness present ? Probable cause ? Temporary ? 


Throat and Nose. 


933 


Adenoids —Sore throat from various causes.—Enlarged tonsils, mouth 
breathing (1) due to acquired habit, or (2) due to some definite obstruction 
in the nasal or respiratory passages, e. g polypi, chronic nasal catarrah, 
enlarged tutbinal bones, deviated septum, etc. 


Physical Condition. 


It is difficult to get an exact criterion by which a standard of physical 
condition may be estimated and each examiner must by experience 
formulate liis own standard which, for purposes of record, may bo 
expressed as a figure thus : — 


Physical Stature. 


Nutrition. 


Well grown .. .. 1 Well nourished 

Average .. ,. 2 Medium 

Stunted .3 Thin or fat and 

Deformed .. ,. 4 flabby tissues 

Very thin 

Thus, one may report on a child thus :— 


Circulation (as s en in 
the superficial 
mucous membranes). 

1 Healthy, pink .. I 

2 Average .. .. 2 

Anaemic, sallow .. 3 

3 Pallid .. .. 4 

4 


Stature .. .. 2 

Nutrition .. .. 2 

Circulation .. g 


Speech and Mental Capacity. 

Speech :—Any defect present may be due to— 

(1) A peripheral cause, e. g some local defect of the teeth, palate, lips. 
Such defects are uncommon, and are revealed during the usual examination 
of the mouth. 

(2) Habitual defects include any type or manner of speech which the 
child affects, often as a result of homo influence and example. In such 
cases the child has no impediment in speech and can be easily taught to 
speak correctly. In this category one may place lisping of drawling children 
and those neurotic, spoiled children who speak in an affected manner. 

(3) Developmental defects are due to imperfect development of the speech 
centre in the brain, whereby the child is unable to control and co-ordinato 
the various muscles which take part in the mechanism of speech. Tho 
condition may be diagnosed by the child’s total inability to imitate parti¬ 
cular combinations of sounds* 
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<SL 


Mental Condition, 

(J) Mentally defective 

(2) Very dull 

(3) Bull . 3 

(4) Average . 4 

(5) Quick and bright .. .. .. .. .. 6 

(6) Very bright .. .. .. .. .. 6 

In determining in which category the scholar should be 
pla ced, the District Registrar will perhaps consult the Head 
Master for his general opinion on the scholar's capacity ; 
but, of course, his entry will be based on his own personal 
observation and on the history obtained. 

The Municipal Schools Committee for Bombay City in¬ 
augurated in March 1917 an experimental medical inspec¬ 
tion (to be continued for three years) of children attending 
the Municipal Primary Schools, The experiment, having 
yielded satisfactory results, they now employ the following 
permanent staff for the purpose :— 

Pay and 
allowances. 
250 


Two Medical Inspectors (Medical graduates) 

One Medical Inspectress 

Two Assistant Medical Inspectors 


250-10-300 
250 

250-10-300 
160 

160-10-200 

One Assistant Medical Inspectress .. .. 75- 5-100 

with Rs. 30 conveyance allowance and Rs. 20 extraordinary 
allowance (for dearness of living) to each. The special 
features of the inspection carried out are :— 

(a) intimations to parents and guardians,(&) periodical re¬ 
examination of marked cases and new admissions 
and (r) the provision of special cards, descriptive 
of ailments to be presented at the Municipal Dis¬ 
pensaries as warrants for specially careful treat¬ 
ment. 












CHAPTER XL 

Habits and Customs in relation to Health. 

The habits and customs of a people form a very large 
factor in relation to health and disease in every country ; 
and alt hough it may be considered utopian to think that 
this subject can be successfully dealt with in a work on 
sanitation in India, we venture to assert that, on careful 
investigation, some practical suggestions can be made which, 
if not acted on immediately, will form a basis for the sani¬ 
tarian to follow in the future. We base our opinion on the 
hypothesis that the progress of sanitation among the masses, 
though slow must, by the pressure of public opinion and 
the ever increasing demands of education for improved 
surroundings, make its influence further dominant ; and 
the object of this chapter is not so much to blame the habits 
and customs as to point out in what direction habits and 
customs, which will take much time and enormous patience 
to alter, do affect the health of a people. 

Mention has been made how ignorant and passively resist¬ 
ant the ordinary Indian is to any measures, for the control 
of the spread of infectious diseases, which affect his customs 
and habits ; and we propose to briefly explain how some 
features of Indian life may affect the general health of a 
community. Take for example, the pollution of drinking 
water, whether it be in a well, tank, temple, or mosque ; the 
washing and bathing, the casting of offering and the absence 
of any attempt to keep the supply clean. Observe the 
preparation of food and sweets and the exposure for sale 
of articles of food ; the method of collecting and distribut¬ 
ing milk, and the conditions of domestic life ; for example, it 
is not only the poorer class who sit on the ground and eat 
their food with their hand out of the same dish, but also 
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mong some of the better classes this custom prevails. In 
the streets can be seen curry and dhal vendors ladling out 
food with the hand to any passing purchaser ; about schools 
it is common for groups of children to purchase sweets or food 
from itinerant vendors, who mix the food-stuff with their 
hand and serve it on a piece of paper or leaf smirched by flies, 
crows and dust. In the houses of most classes, the father or 
mother feeds their children, who are seated on the ground, out 
of the same vessel, the father first taking his food, the mother 
afterwards. Again the proximity of animals : goats, fowls, 
cows, bullocks, dogs, etc., living in the same room as the 
tenants of houses ; the amount, of rubbish in houses and the 
facilities rats, fleas, bugs, lice, mosquitoes and flies have for 
propagating disease. No one with any experience of the 
homes of Indians in large cities, small towns or villages can 
fail to notice these features of common life ; arid to allow 
them to continue when they can be gradually removed is a 
policy which no conscientious sanitary official could accept, 
although he may realise the enormous task before him. 


In mofussil towns and villages immediate relief cannot 
be hoped for, but as the inhabitants gradually emigrate to 
7urge cities thev become surrounded with different conditions, 
and it is then they learn the value of improved sanitary sur¬ 
roundings and systematic supervision. It will, however, 
take many years of strenuous endeavour on the part of the 
sanitary official, before he can get the people to realise the 
necessity for observing any sanitary precautions ; this is 
nothing new in the sanitary history of the world and it be¬ 
comes the duty of the Municipality to constantly impress 
on the people, by precept and example, the necessity for the 
observance of the law’s and by-law's relating to health. The 
municipalities should boldly take up this question and, while 
recognising the superstitious and religious objections, cope 
with the ignorance of the people, and gradually create a 
desire on their part for healthier surroundings. 
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the knowledge we obtain of the ways of thought 
of many of the illiterate, it is easy to see how difficult 
it is for the people to understand why rats, flies, fleas 
or mosquitoes should be avoided. Constant explanation 
is necessary by the sanitary official of the reason why 
measures are taken. Every infant at school should be 
taught the lesson of the hygiene of every-day life. All 
schoolmasters should have to undergo training as to-the 
conditions affecting health. 

If the religion of certain castes makes it incumbent on 
them to spare every living thing, it does not prevent them 
from taking steps to remedy filthy surroundings, and learn¬ 
ing from their own people, who have acquired a wider insight 
and knowledge of the world, how to ameliorate their position. 
Examples of this can be seen daily in the enormous number 
of educated Indians taking up special branches of work in 
commerce, medicine, law, etc., and settling down in India 
after having acquired experience abroad, who are rapidly 
dispelling many of the prejudices, habits and customs 
which have long proved a stumbling block to progress. 
The development of technical education has enabled delicate 
engineering, surgical and mechanical operations to be carried 
out by Hindu, Parsi and Mahomedan artisans. The Indian 
labourer in town has overcome his prejudice against the in¬ 
novation of foreign appliances and the mali can be seen wheel¬ 
ing a wheel-barrow which formerly he proposed to carry on 
his head. 

The enormous amount of sanitary work carried out 
by the municipalities of larger towns and the interest 
the members of the corporations take in sanitary measures 
mean progress. 


In previous chapters, practical suggestions have been at¬ 
tempted and it is only necessary to briefly summarise a few 
points, which should be borne in mind by the sanitary official 
when dealing with the habits and customs of the people. 
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Water-supply .—Objection is taken by some 
water unless it comes from a well. The water, however 
liable to be polluted by its surroundings, is preferred by somo 
to tap water, and a pump cannot be fixed as it is opposed 
to religious prejudice. The water from the well is drawn 
up in all sorts of. vessels which may have been used for 
other purposes. The washing of clothes and utensils and 
animals and bodies of persons takes place at the well or tank 
side and the well or tank is a breeding place for mosquitoes. 

The danger of this proceeding is palpable to any one. The 
water is examined and proved unfit for use. But to persuade 
the people that this is so is another matter. The remedy lies 
in const ant supervision, the provision of a wholesome supply, 
the protection of the wells, and the adoption of a pump in¬ 
stead of open domestic vessels. Such pumps are now in com¬ 
mon use in Bombay, where people prefer well wafer. 

Milk .—-To the majority of the people, pure milk is un¬ 
known. The method of keeping cows and buffaloes, the 
maimer of milking and cleaning the vessels and the accepted 
adulteration with unwholesome water are of such common 
occurrence as to bo a habit. 

Proper regulations of dairies and cow-sheds, constant, 
inspection and control, and the provision of Municipal milk 
depots will gradually induce the people to realise the advant 
ages of cleanliness. 

Food-supply .—The preparation of food stuffs and their 
exposure for sale arc still of the most primitive order even 
in large cities. By-laws for the control of eating-houses, 
bake-houses, soda-water factories, sweetmeat shops, mills-shops 
which insist on proper sanitary measures and protection from 
flies will gradually bring about great improvement. 

Over-crowding : ventilation .—The high rents in large cities 
and the paucity of suitable accommodation for the poorer 
classes tend to over-crowding, which brings in its train sick 
ness and distress. The custom of joint-family life to a gieat 
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4t is to blame for much of this, while the purdah sys¬ 
tem increases the evil. 

The laws and by-laws governing this subject are very 
difficult of application. The inspection of houses liable 
to be over-crowded if done in the day-time re veil Is little 
and there is no power to inspect at night. It can, however, 
always be ascertained whether a room is over-crowded or 
not, and if the law is set in motion, temporary improvement 
can be made, but a remedy can only be found in extending 
action on the part of the municipality or local authority 
bv providing suitable accommodation for the poorer classes ; 
reference to which has been made in a chapter on the housing 
of the people. 

Mention may be made of the manner of disposal of the 
dead, nursing of the sick, isolation of the infected ; early 
marriages and a high birth-rate, prostitution, sexual indul¬ 
gence and venereal disease, drugs, intemperance, infant 
mortality, child-birth, many of which are dealt with under 
different headings and should be taken up by the sanitary 
authorities. 


India is peopled by diverse races, each having its own 
social and religious customs and domestic habits which 
have been ingrained in the course of ages, so as to be innate 
and form a part of the integral whole, whether of the indivi¬ 
dual or the community to which he belongs. 

The customs and habits of the indigenous people, whether 
in villages, provincial towns or presidency cities, vary accord¬ 
ing to the community. Wherever members of particular 
communities go, they faithfully adhere to and persevere 
in the customs and habits which from infancy they have 
acquired and practised. For purposes of description, it 
would perhaps be most instructive to discuss the usages, 
habits and customs as they obtain among communities 
of different religions in a presidency city. The better classes 
will be treated first, and a special reference will be made to 
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fe customs and habits of the labouring and depress* 
classes. 

The City of Bombay is a large commercial emporium and 
sea-port of the East; it has the fame of being cosmopolitan* 
Khurds and Tartars from Central Asia travelled to it in 
earlier days and settled therein ; also Mahomedans, chiefly 
of the Sunni sect, from the plateaux beyond the north¬ 
eastern frontier, and Persians of the Mahomedan Shia sect; 
Arabs from the Arabian Peninsula and the enterprising com¬ 
mercial community, the Parsis ; Hindus of all denominations 
and castes from the various parts of the vast continent of 
India have settled here. Hindus comprise nearly three- 
fourths of its population and Mahomedans more than one- 
eighth. The great aim of the Mahomedan religion in making 
proselytes in India was to destroy in those converted the 
castes of Hindus with their customs, usages and habits, la 
this they only partially succeeded. In Gujerat, large districts 
were converted both by Shias and Sunnis. The two great 
Mahomedan commercial communities in Bombay, who 
hailed from Gujerat, are the Hal&is and Kutehi Memons 
and Khojas, the former being Sunnis and the latter Shias. 


Mahomedans. 


Localities were selected by individual affluent and in¬ 
fluential Memons and Khojas, wheieto flocked others of the 
same classes converting the localities thus occupied, now 
known as moholhs . In families the Mahomedan religion was 
to a considerable extent successful in destroying caste preju¬ 
dices, while retaining (to determine disputes and suits) the 
Hindu law and introducing a new element known as the 
purdah system, as also new religious rites with respect to 
customs at marriages, births and deaths* The Arabs, who were 
the first to arrive in Bombay from the West with commerce, 
intermarried amongst the aborigines of the Island, the pro¬ 
geny being A r atiahs 9 from whom descended the great Kokni 
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Jj&jmmedan community, now chiefly occupying the central 
portion of the City. These, on account of their constant 
intercourse with Hindus, acquired many of their customs 
and habits. In justice to this community, it must be 
acknowledged that many acquired Western education 
and refinement and became highly respected leaders of 
society; while Memons, being essentially commercial 
until only recently, stuck to trade. The Khojas, the 
greater number of whom belong to the Shia sect, being 
a very pushing and enterprising community, availed 
themselves rapidly of Western education, adopting 
Western habits. The purdah system amongst them now 
exists only in name. 

It is Khojas alone who, during the early years of Plague, 
availed themselves of isolation hospitals and inoculation. 
The Borahs, another Shia community, coming mostly from 
Surat and Ahmedabad districts, also availed themselves to 
a degree of isolation hospitals, but not of inoculation. With 
these exceptions, the Moslem communities have a repug¬ 
nance to removing their sick, in case of Plague or other 
infectious diseases, to isolation hospitals, etc. Even when 
different isolation hospitals were provided in different mohoUas 
for them, the people were averse to the same, and to some 
hospitals not even a single case was brought. 

The Kokni and Deccani Mahomedans show a great dislike 
to hospitals, and never to any appreciable extent took ad¬ 
vantage of the same; perhaps this may be due to the want 
of religious or social heads in these communities, the result 
being that they suffered severely owing to concealment 
of cases. With the exception of the Khoja community, 
none of the Mahomedan communities have sought the im¬ 
munity conferred by inoculation. How far inoculation has 
oeen Successful in this community is proved by tneir relative 
immunity from Plague. Mahomedans as a community 
prefer their sick to be treated at home and nursed by their 
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relatives, whether suffering from infectious diseases or other¬ 
wise. Although the services of qualified medical men are 
to a great extent now availed of, yet their instructions with 
reference to infective material are passively resisted and 
ignored. This is so not only with reference to Plague, but 
also other highly infectious diseases such as Cholera, Small¬ 
pox, Measles, etc. The infective material is not destroyed, 
but disposed of anywhere, preferably into house gullies. 
No particular care is taken by the relatives who nurse the 
sick, in spite of the instructions of the medical attendant, 
and no attempt at personal disinfection, made; hence, in¬ 
fection is apt to be rapidly conveyed to the attendants or 
other members of the house. The backward classes in these 
communities have recourse largely to hakims for treatment. 
The hakim# have scarcely any knowledge of personal or public 
hygiene. Vaccination, being compulsory, is availed of 
amongst Mahomedans and the children are vaccinated, some 
of them at a very late date. Revacei nation amongst them 
is practically unknown. When Small-pox cases occur in 
houses, they are carefully concealed, lest the Health autho¬ 
rities coming to know of them should remove them to the 
isolation hospital, as required under section 424 of the 
City of Bombay Municipal Act. The concealment is 
however never complete, as there is a superstitious belief 
among all the uneducated classes that mem (Melia 
Azadiraehta) leaves hung up at the entrance of the room 
prevent the spread of the disease and Lave also a beneficial 
effect on the patient. The custom of hanging the twigs of 
Melia Azadirachta (neem) is very ancient. May this have 
not been intended as a danger signal for intending visitors ? 


The patient is generally placed on a mat on the floor, 
rarely on a low cot. The bed clothes are aired iti the pass¬ 
ages or over the small fireplace. On the 7th day, after the 
first appearance of the eruption, a bath of a decoction of 
neem leaves is given to the patient in the nafinni or mart 
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of the room, and the body is dried with a soft towel or cloth. 
With those who can afford it, this towel or cloth finds its way 
in the house gully, whilst among the poor the same is used 
after being merely washed. 

During convalescence the scabs are allowed to fall about 
the house or room, and are swept to the passage or on to 
stairs once or twice a day. One can therefore imagine how 
rapidly Small-pox spreads amongst the unprotected in a 
chawl and in its immediate neighbourhood. 

The customs and usages relating to their dead will be 
briefly described here. 

The Borahs (Shia sect) in this respect have taken the 
lead; their dead are immediately removed to the musjul 
mortuary, where the ablutions and other rites are performed 
before the final disposal of the remains in the cemetery. 
All the rest of the Mahornedan communities wash their 
dead in their houses on low wooden flats or benches provided 
by the rnusjid authorities. No disinfection is allowed in 
rooms or houses occupied by the deceased for three days and 
until the end of the ziarath ceremony, the family, in the 
meanwhile, occupying the room where the deceased suffered, 
receive mourners and guests therein. The backward 
classes amongst the ^Jahomedans have a great aversion 
to disinfection and other sanitary measures. They have 
a special dislike to sterilizers, and in most cases conceal the 
infected bedding and mattresses, which are either washed at 
home or sold, or otherwise disposed of. They believe in 
kismat , i. e., fate. 


The advent of Mahomedans in India amongst Hindus 
has been iconoclastic in tendency and has led to domestic 
usages in direct opposition to those of Hindus. Beef was 
made the staple food of the classes. Mahomedans, as a rule, 
indulge in mixed diet, while a large proportion of Hindus 
aTe vegetarians. The Mahornedan prefers to eat his food 
in eating houses or restaurants. The hygienic condition 
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of these eating-houses is very bad. The floors are filthy; 
the tables and benches are unclean and practically no store¬ 
room exists for prepared food stuffs, the.se being placed under¬ 
neath a stair or even in close proximity to a privy, water- 
closet. a mori or washing place. Generally, food stuffs are 
kept in open trays without any cover to protect them from 
flies; if covered, it is generally with a dirty sodden cloth. 
Contamination, therefore, of these food stuffs is frequent and 
almost certain. These eating-houses are now licensed 
by the Municipality, in consultation with the Police. On 
festive and mourning occasions, dinners are prepared in 
large cauldrons, which perhaps for years have not been 
tinned, and served to friends and members of respective 
jamais . During dinners, one drinking utensil is common to a 
party, and dinners are served in streets or on ground, bare 
or partially covered by mats, if sufficient accommodation 
cannot be found in houses. Only lately a few of the jamais 
have opened large houses called baughs for such occasions, 
but only the rich avail themselves of these. It is nothing 
unusual to notice milk and curds exposed in open utensils 
next to a privy, or on the sill of a window opening into a neigh¬ 
bouring house gully. Further, water for drinking purposes is 
perhaps never boiled and is stored in ghurras (mud pots) and 
copper pots, ou the wall of the mori ov*nah$ni. One possible 
cause of the introduction of Cholera into Bombay is water 
brought by pilgrims from the sacred wells of Mecca, in bottles 
and tin cans. This water is frequently mixed with a larger 
quantity of Bombay water and doled out to friends and 
relatives. 

In the houses of the backward classes, a marl is provided 
in everv room, and serves as a urinal at all times and as a 
water-closet during illness. The backward classes on 
account of certain habits they have, and which they will 
not. correct, misuse water-closets and hence prefer basket 
privies. 
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'< 0 / Hindus. 

Three-fourths of the population of India are Hindus. 
These are divided into several castes, chief of which are 
Brahmins, Kshatrias, Vaishias and Shudras. The last 
include all low-castes. The .Brahmins are the priestly caste, 
highly educated, ministering the religious rites of all the 
other castes. They are essentially vegetarians. The only 
animal food they partake of is milk. Bor descriptive purposes, 
all of these castes may be divided into two great divisions :— 
(1) those strictly vegetarians, who include milk in their diet 
and (2) those who partake of mixed diet. To the former 
belong the Brahmins, Bhattias, Jains, Shravak Banks 
Marwadis and Lohanas, and to the latter, Shenvis, Prabhus 
Pancbkalsis and Mar a thus in general and the last, all the 
Shudras, who eat indiscriminately everything and partake 
of meal-leavings from all houses. 

Until recently, the floors of houses occupied by Hindus 
of all denominations in this City were of earth ; as even now 
in almost all inofussil houses. A recent Municipal regulation 
enforces that floors should be of koba, cement and chunam. 
The practice that obtains in mud-floor houses is to smear 
them with a mixture of cowdung, red earth and water which 
gives not an unpleasant coating to the floor. Disinfection 
with chemical solutions, even the most potent, is for obvious 
reasons impossible : the disinfectant fluid, unless used in 
enormous quantities, becoming inert. Such house-floors 
are very suitable places for the breeding of fleas. Cowdtmg 
may also be the medium or vehicle of diseases, such as Diar¬ 
rhoea, Typhoid, Tubercle, etc. Animals suffering from specific 
diseases may also by this means convey diseases to man. 
Mud floors being soft allow rats to make rat-warrens under¬ 
neath. Experience has taught that such floors should not be 
allowed, and hence the Municipal xegulation of koba floors. The 
practice of smearing floors has nearly become a confirmed 

habit m tne people, inasmuch as even to this day smearing 
60 
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is resorted to in kitchen and dining rooms on lcoba floors. 
It is to be noted that almost all Hindus, except among the 
higher and the higher .middle classes, squat and lie on floors. 

The higher classes are cleanly in their habits and it is 
pleasant to see how tidy and clean they keep their lodgings. 
But they do not trouble themselves about their surroundings ; 
and even the lady of the house could be seen throwing out the 
sweepings, etc., from her own house in the house gully or on 
the roof or wall of the adjoining house, there to decompose 
and prove a Source of nuisance to her own family. The open 
spaces round about a chawl, being a common property, are 
frequently misused by the children of the locality and serve 
for the purpose of receiving all sorts of rubbish from the occu¬ 
pied rooms. 


The middle classes occupy single or double rooms according 
to their means in tenement houses, the mori in these rooms 
being used for all purposes. 

Some castes of Hindus generally hold their caste dinners 
in mahajan wadis , specially built for this purpose. The 
dinners may lie festive or mourning. Ladies are served first ; 
gentlemen after; no plates are used ; the meals are doled out 
on plantain leaves or, when these are not available, on circu¬ 
lar patravalics made of dried leaves of the Bulea fr/nJasa. 
Each guest has to provide himself or herself with a small 
lota for drinking water. The water used is well water or 
water stored in huge underground tanks. This water is liable 
to contamination with droppings of birds from above, or with 
the washings of hands and feet of the guests before they 
partake of the meals. 


In the first years of Plague, the people protested violently 
against disinfection, but experience has proved to them the 
benefits of disinfection and now without demur they accept 
it or call for it. The destruction of animal life is repugnant to 
all Hindus, especially to vegetarian classes i. e., Brahmins, 
Banias, Jams, Bliatias, etc. Even vegetarians are enjoined 
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J^certaiD rules to partake only vegetables of a particular 
kind;thu8 it is strictly forbidden for Jains to eat any succulent 
roots, tubers or bulbs, potatoes, carrots and onions, while they 
are permitted to eat the vegetable stalks and leaves emanating 
from such tubers. The meal hours are always during sun¬ 
light, The object of not eating a meal after sunset is to 
prevent ingestion at lamp light of animalcules by mishap. 
Amongst the Bhafcias there is a large number of individuals 
who are known as murjadis. Murjadi implies the attainment 
of a higher degree of religious merit after a pilgrimage to the 
shrine of Gocul. The murjadis will not use shoe-leather, or 
drink water from a service pipe. They are strictly enjoined 
to drink water from wells alone. A vast number of houses is 
occupied by such murjadis and, although warned not to 
drink water from wells declared by the Municipal Analyst 
as not fit for potable purposes, they will indulge in the same 
and ignore such warnings. 1 here is no alternative therefore 
for the Municipality but to fill up such wells or pump them 
dry. During illness, they seek the advice of medical men, 
but will take nothing but powders. 

It is a common belief that illness is the consequence of the 
displeasure of some deity, to propitiate whom steps are 
therefore taken. These may consist in asking a priest to 
worship in a temple with certain formalities, or may take a 
form distinctly dangerous to health : for instance, the worship 
which is performed when a person, especially among the lower 
classes, is suffering from 8mali-pox. 

During the epidemics of Plague, the Shravak Banks, 
Bhatias, and Lohanaa suffered severely. These people are all 
traders and mostly reside in Mandvi on upper floors, the 
ground floor being used as a store-room, or godown for rice, 
sugar and other wares of this kind. These store-rooms 
are of necessity infested by rats. The religious repug¬ 
nance of the inhabitants to kill or even to remove the rats 
after they have sickened and died leads to the infection 
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of houses, a ad residents of upper floors succumb 
poison. Among Hindu traders, the Jains and Shravaka 
suffer most. According to the returns, the proportion 
of deaths’ amongst them is remarkable, being double 
that among low caste Hindus. Isolation hospitals in the 
. earlier years pf Plague were held in repugnance by these 
people as by Mahomedans, and for same or similar 
reasons. But when private isolation hospitals were estab¬ 
lished, they took advantage of them very largely. Inocula¬ 
tion is objected to by them on the ground of the animal 
origin of the vaccine ; on the other hand, though the vacci¬ 
nation vaccine is also of animal origin, they readily take it, 
as it comes from a cow or calf, which is held in special, re¬ 
verence and veneration. In cases of infectious diseases, no 
special opposition is met with in regard to disinfection. 
Speaking of infectious diseases, Small-pox is venerated in 
houses as the visitation of a deity, people refusing to remove 
such cases to hospitals voluntarily. This is a fruitful source 
of infection to the unprotected and the neighbourhood. The 
relations of the patient, his friendvS and neighbours visit him 
on such occasions and are exposed to the infection and 
may themselves convey the disease to others. On the 
11th day of the disease, when the pustules are scabbing, 
a patient is conveyed, generally in a public conveyance, to 
certain temples where the goddess “ Shitala Devi ” is 
propitiated by offerings, &c. This is another source of 
public infection. The Health Department authorities are 
constantly obliged to proceed against such offenders and 
get them fined by magistrates. 



The females amongst Hindus during menstrual and lying- 
in periods are considered as defiles and untouchable. They 
are set apart in rooms and have no social intercourse, and 
during lying-in period are attended by ignorant dais or 
midwives. For this reason municipalities should provide 
trained midwives, whose duties should be to be helpful during 
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the lying-in period, to advise mothers on infant feeding 
and to act as Sanitary Inspectresses generally. 


When a high-class Hindu is on the point of death, he 
is laid on a country blanket ( ghongdy ), white or black as 
may be available at the time in the house, and a basil leaf and 
some holy water are put in his mouth. If a son is present? 
he takes the dying head on his lap and, when all is over, 
the women sit round the body weeping and wailing ; the 
nearest female relatives affectionately caress the dead face 
with their hands and often use the free end of the sadis 
to wipe the face. The body is next washed near the steps 
of the house, dressed in white dhoti and transferred to the 
bier and conveyed to the ghut for cremation. The blanket 
and bed-cloth are given to the poor. 

The lower castes after the ablution anoint the dead body 
with turmeric and butter, while females with the free end 
of their sadis whisk the face, frequently wiping it. The 
body is dressed up gorgeously and conveyed on the bier for 
cremation. All infants and persons dying from Small-pox are 
usually buried. The whole of the above description applies, 
mutatis mutandis, in a lesser degree to the mixed diet classes. 
Because of purdahnashvn system, notification of disease is 
accepted with great reluctance, if at all. Notification of infec¬ 
tious diseases has been more successful during the last decade 
than in previous years, but the fear and abhorrence of official 
interference still prevail, with the result that there is much 
concealment of cases. The wealthier classes of Hindus avail 
themselves of qualified medical treatment, the poorer classes 
being unable to do so ; municipalities should establish free 
dispensaries for medical relief. In Bombay these are largely 
availed of by the poorer Hindus and Mahomedans. All 
sorts of ailments, infectious or otherwise, are treated, the 
Medical Officer, if necessary, attending the patients at their 
homes. The establishment of these dispensaries will lead to 
the better registration of births and deaths and sickness. 
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Par sis. 

Pars is, who in the earlier Plague years were averse to 
notification of Plague eases and the use of isolation hos¬ 
pitals, have since the establishment of Farsi Fever Hospital 
by their Puncfuu/al behaved in a most exemplary man¬ 
ner in these respects. Disinfection of rooms, where deaths 
occur, is readily consented to after the funeral ceremonies 
are over. Their funeral rites are interesting. When a per¬ 
son dies, after due ablutions, the body is conveyed to the 
ground-floor and handed over to two or four of khmidias or 
corpse-bearers, The corpse is then dressed by them and 
placed apart in a ground-floor room on the stone slabs, where 
no one is allowed to approach or touch the body. In the 
interval before the removal of the body to the Tower of 
Silence, which invariably takes place in the morning between 
8 and 0 and in t he afternoon between 3 and 4, a priest (an* 
dheroo) continuously chants prayers before the body. Be¬ 
fore the corpse's final removal from the house, a ceremony 
called the gaihe sama is performed, which consists in the 
chanting of special prayers by a couple of priests who stand 
on the doorway. These prayers are made in two parts. 
During the first part, the body continues to lie on the slab. 

This over, a dog is brought in and the dead body is exposed 
to its gaze a few minutes. The corpse is then trans¬ 
ferred to a bier by nassesalas, special corpse-bearers, who 
alone can consign the body to the Tower of Silence,—the 
khandias earn ing the body from the house to the Tower. 

The second part of the ceremony is now gone through and 
completed, when the mourners all approach the room, 
where the corpse is, to have a last look at it. Further 
ceremonies are performed for a period of four days on the 
ground-floor, the place in the meanwhile being inaccessible 
to disinfection. The leaders of the Parsi community, being 
well-educated, have set an example to other communities 
with reference to inoculation ; but the middle and poor 
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Indian Christians. 


The Indian Christians of Bombay consist of mixed des¬ 
cendants of old Portuguese settlors of Bombay, Goanese 
Catholics immigrating into Bombay for trade and other 
means of livelihood, and the converts from the poorer 
classes of Hindus and Mahomedans by Protestant and 
Catholic Missions. The community, as a whole, is not 
wealthy and, although in the beginning was reluctant 
to isolation hospitals, has shown courage and devotion in 
sending their sick to public hospitals. All arrangements 
for segregation and disinfection are submitted to without 
opposition or murmur. They also very largely avail 
then wives of free dispensaries and of inoculation. 
Most of the poorer classes hailing from the northern 
districts of Goa are unprotected against Smalbpox and, 
whenever Small-pox breaks out, this community suffers 
severely. 


The Labouring Classes. 


The most important of the labouring classes who come 
to Bombay are the Maratha Hindus. In the districts they 
are chiefly cultivators and agriculturists. They come from 
the Konkan and Deccan — also called ghaUis from the ghauts. 
The latter are tall, sturdy and of strong physique, the former 
smaller and weaker. They supply domestic servants, coolies, 
mill-hands, weight carriers in grain godowns, in the docks 
and the cotton green, and some are engaged in petty busi¬ 
ness, as fruiterers, vegetable dealers, grocers, cart drivers and 
masons. They live in chawls generally in single tenement- 
rooms, but those who can afford in double tenement-rooms. 
Many Marathas do not bring their wives or families with them. 
They then club together and board and lodge in a khannulx. 
A Maratha woman keeps house and fcSoard for them on pay¬ 
ment of a fixed sum by each member, ranging from Rs. 12 to 15. 
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The room in which they board is small and insufficient and 
the boarders generally sleep in passages and verandahs of 
chawls or in public streets. When an illness occurs, one of 
the men looks after the patient and nurses him; they are 
averse to hospitals. It can easily be understood how in an 
infectious disease case, say Cholera, almost all the inmates 
of the rooms are attacked. During illness, as they cannot 
afford milk, they must perforce live on their usual food. 
In case of Small-pox, too, they usually conceal the case. 
Compared to the Mahars, etc., these people are of cleaner 
habits, both personal and domestic and not indolent or 
lazy, and without thieving propensities. From experience 
during the last decade, it has been found that the Marathas 
have considerably improved in their personal and domestic 
habits. They have appreciated the supervision and hygienic 
conversations organised for them by the Health Department 
and the Bombay Sanitary Association, and one notices 
to-day with satisfaction the considerable improvements 
they have made in their personal habits and in their 
rooms. It may casually be mentioned here that housing 
accommodation for this ever-increasing labour class is quite 
inadequate. 

-Vlahornedans of the Konkan and the Deccan and of 
Kathiawar flock to this City, attracted by the higher wages 
paid for labour. The Konkani Mahomedans work as domestic 
servants, office puttavcdlas, boatmen, lascars, policemen ; 
the Deccanis aspire higher and take to trades and industries ; 
they, as a rule, earn more than their Konkani brethren, 
and are of cleaner habits. This great Mahomedan labouring 
class lives in the same manner as the Marathas and under 
identical unhygienic conditions, 

The “ Depressed ” Classes. 

The “ depressed classes consisting of Mahars, Mangs, 
Bhungis Chambars and Dhors, whether living in towns or 


The Depressed Classes. 


953 



ges, must of necessity live apart, as they are condemned 
by all Hindus as “ untouchables.” No other community will 
live in close proximity to them, because of their habits, thiev¬ 
ing propensities and immoral proclivities. In villages they 
live out, all huddled together, in small dark mud-huts. In 
towns, they live in chawls set apart for these people, or in 
the open in huts made of wattle and daub and roofing of 
old kerosine oil tin-sheetings. Their personal habits are 
very filthy, and they seem to flourish in squalor. Mahars 
from times immemorial have been considered essentially 
hereditary u village servants r ’. their duties being the removal 
of dead cattle or other animals, burial of outcastes and removal 
of offal. They engage also in other occupations, such as 
rope and basket-making, etc. On account of the higher 
wages they can obtain for labour, they are attracted in 
large numbers to presidency cities. Here they are employed 
as dock labourers, coal fillers, and as scavengers by munici¬ 
palities for the removal of street and domestic refuse. Many 
of them also learn different trades and “ the village servant 
of yesterday may be seen driving a motor-car for his private 
master to-day, amidst the plaudits of the social reformers 
and the groans of the conservative Brahmins, who still 
consider that a Mahar’s duty is to be an efficient Mahar 
and wait for his reward in the future stage of existence ” ! 


The individual cost of living is very small indeed. Noth¬ 
ing is prohibited them by caste or religion; anything and 
everything is welcome from dead meat to the leavings of 
eating houses, MaJmjan Wadis and hotels ; they live gen¬ 
erally in ground-floor chawls in single tenement-rooms, dark, 
ill-ventilated, damp and overcrowded. The females especial¬ 
ly of the Dhers and Bhimgis, if not engaged as iialalkhores, 
take to rag and bone-picking. Rag-picking is a great trade 
with them : to obtain rags they will steal them even from 
dust bins ; they also purchase from servants the bed-clothes 
and clothing of dead persons. These articles may or may 
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not be from persons who may have suffered from infectious 
(liseases. All these classes bury their dead. The corpse is 
washed in front of the hut with tepid wafer and anointed 
with a mixture of turmeric and ghee; while this is being 
done, the female relatives wail and caress the face of the 
deceased, whether the death be from infectious disease or 
not. The body is then conveyed on a bamboo bier to 
the burial ground. If death was caused by an infectious 
disease, the clothes, if the Municipal authorities are aware 
of the cause, are disinfected and sterilized. But in most 


instances, such cases rarely come to the notice of the Healt h 
Department, and the clothes are then simply washed and 
used again. 


Mahars and Mangs are found throughout the Maratha 
speaking parts of the Deccan and the Karnatak. They appear 
to be, from their customs and the impurity attached to them, 
the broken residue of the aboriginal tribes owning the country 
of which they were dispossessed by successive waves of 
Aryan and post -Aryan invaders. They are regarded by 
all other castes of standing as “ untouchables.” They 
eat sheep, goats, dead cattle, pigs, etc., and drink liquor 
and live on land set apart for them outside a village. Dheds 
are found all over Gujerat, Kathiawar and Cutch. 

Not unlike the Mahars, they seem to be the remnants of 
the primitive aboriginal tribes. They eat flesh fish and 
also the carcasses of cows, buffaloes, sheep and goats. They 
eat the leavings of other people and drink liquor. Originally 
the occupation of Dheds was spinning cotton into thread 
and weaving cotton cloth, but now they flock to presidency 
cities and take up the work of the bhangis or halalkhores 
proper. 


Bhangis or halalkhores are found all over India. They 
are a caste of scavengers and sweepers and are the dregs 
of Indian society. In Gujerat they are held to be lower 
and more unclean than Dhers, while in the Deccan they 
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me position fts Mahars and Mangs. Both the 
sexes are employed as night-soil carriers. The Bhangis eat 
carrion, flesh of cow, buffalo, goat and sheep and eat the 
leavings of other castes and drink liquor. 

Dhers and Cham bars : the former deal in cattle skins and 
arc tanners ; the latter work in leather and are the suppliers 
of. the foot-wear of the higher classes. These do not eat 
carrion but flesh of goat, sheep, pork, fish, etc. They are a 
degree higher than those previously described. All these 
classes indulge largely in country liquor. 



CHAPTER XII* 

Housing of the Working Classes in Large 
Cities in India. 

During the past few years the problem of housing and 
town-planning has developed enormously in England, owing 
to the passing of the Housing and Town Planning Acts 1890, 
1900, 1903, 1909, 19.19 which dealt with (a) the extension of 
existing towns, and (b) the improvement and opening up of 
existing insanitary areas in old towns. The following is a 
brief outline of the latest English Act. 

Housing, Town Planning, « 5 cc., Act 1919. 

[9 & 10 Geo. 5. Ch. 35.] 

ENGLAND 

Part I. 

Housing of the Working Classes* 

Schemes under Part 111 of Act of 1890. 

Section. 

1* Duty of local authority to prepare housing schemes. 

2. Duty of local authority to carry out scheme. 

Power of County Council and Local Government Board 
to act in place of Local Authorities. 

3. Power to authorise county council to act in place of 

local authority. 

4. Power of Local Government Board to act in place of 

the local authority. 

5. Power to act in default of local authority under Parts I, 

and II, of principal Act. 
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Inspection by county medical officer of health. 

Financial Provisions . 

Power to recoup losses. 

Pow ers of county councils in connection with the hous¬ 
ing of their employees. 

Provisions as to the Acquisition and Disposal of land , dec, 

9. Provisions as to assessment of compensation. 

10. Power of entry on land acquired. 

11. Amendment of procedure for compulsory acquisition 

of land. 

12. Additional powers as to acquisition of land and houses. 

13. Power to acquire in advance lands in areas propose*! 

for inclusion in improvement schemes under Parts I 
and If, of principal Act. 

14. Power to acquire w^ater rights. 

15. Powers of dealing with land acquired. 

16. Power of Local Government Board to assist in pre¬ 

paration of schemes. 

17. Occupation of house at a rental from local authority 

not to disqualify for election to local authority. 

Provisions for the assistance of public utility societies , 
housing trusts , and other persons , 


18. 

Powers of promoting and assisting public 
societies. 

utility 

19. 

Power of contributing to costs incurred by 
utility societies and housing trusts. 

public 

20. 

Loans to public utility societies. 


21. 

Loans to private persons. 


22. 

Loans by local authorities for the improvement of 
housing accommodation. 

23. 

Provisions as to sale of building materials. 
Relaxation of Bylaws . 


24. 

Relaxation of bylaws. 
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27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 


36. 

37. 

38. 

39. 

40. 

41. 
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Consent of local authority to erection and use of 
buildings. 

Miscellaneous. 

Bylaws respecting houses divided into separate 
tenements. 

Power to authorise conversion of a house into several 
tenements. 

Repair of houses. 

Information to tenants of houses for the working 
classes. 

Power to authorise superior landlord to enter and 
execute works. 

Extension of powers under Settled Land Acts. 

Penalty on re-letting house ordered to be closed. 

Amendment of s. 11 of principal Act. 

Arrangements between the Local Government Board 
and other Departments. 

Provisions of Housing Acts not to be affected by the 
Increase of Rent and Mortgage Interest (War Res¬ 
trictions) Act, 1915. • 

Compensation in cases of subsidence. 

Application of Act to New Forest. 

Extension of powers of Commissioners of Woods. 

Procedure and minor amendments of Housing Acts. 

Construction. 

Application to London of certain provisions of the 
Housing Acts. 

Part II. 

Town Planning. 

Removal of necessity to obtain previous authorisa¬ 
tion of Local Government Board to preparation or 
adoption of town planning scheme. 
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Extension of power to make regulations as to proce¬ 
dure. 

Repeal of provisoes to ss. 54 (4) and 55 (2) of 9 Edw. 
7. c. 44.. 

Power to permit development of estates pending pre¬ 
paration and approval of town planning schemes. 
Preparation of town planning schemes. 

Power of Local Government Board to require town 
planning scheme. 

Consequential and minor amendments. 

Part III. 

Acquisition of Small Dwellings. 

49. Amendment of 62 and 63 Viet. e. 44. 

Part IV. 

General. 

50. Repeals. 

51. Extent. 

52. Short title. 

Schedules. 

In India, the provisions of Acts and by-laws for the im¬ 
provement of towns, old or new, are being amended. The 
Municipal Acts and by-laws were so inconsistent and cum¬ 
brous as to render the work of improvement of insanitary 
areas extremely difficult. 

The creation of Improvement Trusts in several cities in 
India has, to some extent, paved the way for a more serious 
and enlightened policy. 

Attempts at town-planning in the real sense of the word 
are being undertaken in India. Schemes are being prepared 
to get at the bottom of the real evil, namely, the housing of 
the working classes and improvement of insanitary .areas. 
Much, however, has been done in the widening of streets, and 
Bombay of to-day is a vastly different place to what it 
was in 1898. 
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The Bombay Municipal Corporation have recently revised 
the Building by-laws in respect of open spaces to be main¬ 
tained lor light and ventilation of buildings within the Muni¬ 
cipal limits. Two different standards have been fixed, one 
for each of the two parts into which the City is divided for 
the purpose of these by-laws. The less thickly populated area, 
where buildings are comparatively scattered, is subject to 
the standard of 63J° light and air, and a lower standard is 
fixed for the remaining part of the City, which is known as 
the “ scheduled ” or “ congested area. The 63|° rule re¬ 
quires that the air planes in the front and the rear oi every 
building, that is, the planes drawn from the top of the front 
and the rear walls outwards and downwards to the ground 
at an angle of 631° to the horizontal and also at least one of 
the light planes of every habitable room, that is, the plane 
drawn from the outer face of the wall at the level of the floor 
outwards and upwards at an angle of 63J° to the horizontal 
shall be left permanently unbuilt upon, subject in all cases to 
a minimum of 10 feet, except in the case of the front open 
space which is fixed at a minimum of 15 feet. 

The lower standard rule, which ignores the need for free 
circulation of air in the rear of a building, requires that the 
whole of at least one side of every habitable room shall face 
directly or through an open verandah an open (to the sky) 
space ranging between 10 to 20 feet according to the height 
of the wall facing the open space, above the level of the plinth. 

These by-laws are no doubt a great improvement on those 
in force before 1919 but the ultimate result of their applica¬ 
tion in practice is worth watching, as they are based on an 
assumption, viz., co-operation and good wilt between the 
owners of neighbouring properties over whom the Municipal 
Corporation can claim no control. 

Housing of the Working Classes in Indian Cities. 

A dwelling-house ' means any building used wholly 
or principally for human habitation, and includes any yard 
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garden, out-house, etc., and the site of the dwelling house 
so defined, and includes schools, factories and other buildings 
where persons are employed. 

For census purposes, a house is a building under one un¬ 
divided roof, or having two or more roofs connected inter se 
by subsidiary roofs. 

A “ ckawl ” means a building so constructed as to be suit¬ 
able for letting in separate tenements, each consisting of a 
single room or of two rooms but not of more than two rooms. 

According to the last official census (1021) in Bombay, there 
are 1,75,001 occupied one-room tenements, giving an average 
of 4*03 persons per room, and no less than 65*8 per cent, 
of the population live in one-room tenements. 

Working Classes in Bombay.— Sixty-six per cent, of the 
people of Bombay come within the category of working 
classes, i.e., about. 7,05,000. 

Many of the rooms are occupied by more than one family. 
The rent of these rooms is from Rs. 10 to Rs. 12 per mensem ; 
the average monthly wages of this class is Rs 30 per 
mensem. 


Insanitary Conditions. 

The relation between over-crowding and insanitary 
conditions and a high mortality has been dealt with by ail 
sanitarians from time to time. In cities in India, a high 
mortality follows closely insanitary surroundings, absence 
of domestic and personal hygiene, want of ventilation and 
light and the presence of filth ; in fact, the incidence of disease 
is directly related to the insanitary domestic surroundings— 
the incidence varying with the habits' and customs of the 
people with regard to their food, personal cleanliness, do¬ 
mestic habits, washing, batliing, cleaning of rooms, clothes 
and persons, habits of living and sleeping ; with accumulation 
of materials and filth harbouring vermin, condition of floors, 
of walls and ceilings of houses ; and with prejudice against 
measures for improvement or any attempt to remove what 
is considered the cause of the spread of disease. 
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Insanitary surroundings may then be termed anything or 
any condition which tends to impair health, and among the 
chief factors which conduce to it are poverty and ignorance. 
Of the total influence which these surroundings exert on the 
health of the people exposed to them, no exact statement can, 
however, be given. That they produce disease and a certain 
amount of disablement is undeniable, but it is only so far as 
the varying incidence of such sickness is ascertained and the 
disease kills that the effect can be represented in numbers. 

Insanitary surroundings may be divided into external 
and internal. External conditions include :— 


(1) Sanitary defects in areas, dense aggregation of houses, 
congested areas and, as a result, inadequate open 
spaces about dwellings, insufficient light and air. 

(2) Dampness of soil. 

(3) Want of drainage or defective drainage leading to 
pollution of soil. 

(4) Defective means for removal of excreta and pollut¬ 
ed matter, street sweepings, trade and domestic 
refuse. 


(5) Defective sanitary laws and the difficulty of applying 

them. 

(6) Habits and customs of people, religious and other 
prejudices with regard to exposure of infected 
persons and things. 


Internal conditions have reference to- 

(1) Over-crowding in houses (7) 
and rooms. 

(2) Ventilation of rooms. 

(3) Dampness of rooms. 

(4) Lighting of rooms. 

(5) Character of the floor 
and wall. 

(6) Method of collecting 
rubbish in rooms. 


( 8 ) 


( 9 ) 

( 10 ) 

( 11 ) 


Cleanliness. 

The harbouring of 
vermin on bodies 
and clothes. 
Clothing of persons. 
Washing and bath¬ 
ing. 

Occupation and 
habits. 
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(J2) Skin diseases due to 
climate and clothes 
and hah its inducing 
facilities for con¬ 


tracting Plague. 

(13) Custom in the pre¬ 
paration of food and 
food-stuffs. 


Such insanitary conditions are, as is well known, powerful 
predisposing causes in the production of Phthisis, Pulmo¬ 
nary Diseases other than Phthisis, Diarrheal Diseases and 
Fevers and epidemic diseases generally ; and a reference to 
any statistical table in the reports of various Health Depart¬ 
ments all over the world will show that in areas with such 
insanitary surroundings the sickness and death-rates are 
considerably above the average, and when those areas have 
been improved by sanitation, the mortality and sickness, 
both general and zymotic, have been reduced. 

As an illustration of this in Bombay, take one section of 
the City where sickness arid mortality have always been high, 
viz., Kamatipura. 

The streets in Kamatipura are well arranged and fairly 
numerous, there being sixteen running across it from east 
to west and five from north to south. There is no uniformity 
about the houses and they vary much in shape and size. 
Most of them are sub-let in separate tenements and are 
occupied by persons of the poorer classes. Many of these 
char vis are unfit for human habitation, either wholly or in 
part, owing to radically defective construction. 

Over-crowding is undoubtedly the chief cause of the un- 
healthiness of Kamatipura. This term is applied to two 
distinct conditions which, however, are invariably associated 
together. The one has reference to land, upon which the 
houses are situated in such close approximation that the 
provision of air, light and space is reduced to a quantity below 
the standard requirements of health ; the other to houses 
in which the inhabitants exceed in number the accommoda¬ 
tion* Both these conditions obtain in an exceptional degree 
in Kamatipura. The houses are built almost back to back 



there being only a narrow passage between the row of houses 
in one street and that in the next. The depth of houses 
from front to back is excessive, and usually the whole of 
the available space behind the street frontage is occupied 
by the building itself ; the privies in many cases are not 
properly detached and the air of the dwelling is continually 
charged with the most noisome odours. There is rarely 
a gully at the sides of houses, and when one exists it is gener¬ 
ally not more than two feet in width. As a result of this the 
buildings as a whole are deficient in light and ventilation, 
the centre rooms being often in absolute darkness, and de¬ 
pendent for ventilation upon the passages within the houses. 
Speaking generally, the gullies are open channels for carry¬ 
ing off null age, but usually they are so imperfectly paved 
as not to be water-tight, and sometimes they are not laid 
with a proper fall towards the street drain. Many of them 
serve as passages for sweepers and are flanked on either side 
by a long row of privy shafts. In such cases, the trap doors 
of the shafts abut immediately on the gully, and when the 
receptacles get full and overflow, as they frequently do, the 
liquid filth is discharged on the surface of the gully. Refuse 
of all kinds is also thrown into the gullies by the people 
living in the adjoining houses. For these reasons the gullies, 
though repeatedly cleansed, are generally in a dirty and foul 
condition, and windows which overlook them have to be 
kept closed to exclude the smell. Such gullies are therefore 
of little use lor purposes of ventilation. Moreover, owing 
to the structural defects pointed out above, liquid filth is 
not carried away hut stagnates in the gullies, and the found¬ 
ations of the houses and the soil around them are continually 
receiving what to all intents and purposes is the soakage of 
sewage. In this way the soil and sub-soil are fouled and 
rendered damp, and the level of the ground water is raised. 
Throughout Kamatipura this dampness of the soil can be 
observed, and water is to be found within a few feet of the 
surface. As a result, dampness of ground floors is a notice- 
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■attire in nearly all the houses, even in those with sub¬ 
stantial plinths and paved or cemented floors. 

These conditions prevail, though in a modified form, in 
Calcutta and Madras, Delhi, Ahmedabad and any other 
large cities in India, but in Bombay only are large chairk 
found which are built to economise space, the land being 
more valuable. 


Houses Unfit for Human Habitation. 


In dealing with insanitary dwellings, the question of what 
constitutes a house unlit for human habitation is an extremely 
difficult one. No scientific standard is or can be applicable. 
Every sanitary circumstance has to be taken into account. 
What would be considered unfit in Western countries would 
be fit in the East whore conditions of climate are so different. 

According to the Public Health Act in England any dwell¬ 
ing house that appears to be in a state dangerous or injurious 
to health is considered to be unfit for human habitation. 

Under the Bombay Municipal Act, section 378 (amended 
upfco 1918) buildings unfit for human habitation are 
thus dealt with?—(l) If, for any reason it shall appear 
to the Commissioner that any building or any room 
in a building intended for or used as a dwelling is unfit for 
human habitation, he shall give to the owner or occupier of 
such building notice in writing stating such reason and signi¬ 
fying his intention to prohibit the further use of the building 
or room, as the case may be, as a dwelling and dial l bv such 
notice call upon the owner or occupier aforesaid to state in 
writing any objection thereto within thirty days after the 
receipt of such notice ; and if no objection is raised by such 
owner or occupier within such period as aforesaid, or if any 
objection which is raised by such owner or occupier within 
such period appears to the Commissioner invalid or insuffici¬ 
ent, he may with the previous approval of the Standing Com¬ 
mittee, by an order in writing, prohibit the further use of 
such building or room as a dwelling. 
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Provided that, before such approval, is given, the owner 
or occupier of the building shall have the right of appearing 
before the Standing Committee in person or by agent and 
of showing cause why such approval shall not be given. 

(2) When any such prohibition as aforesaid has been 
made, the Commissioner shall cause notice of such prohibi¬ 
tion to be affixed to and the letters “ U.H.H. *’ to be painted 
on the door or some conspicuous part, of such building or 
room as the case may be, arid no owner or occupier of such 
building or room shall use or suffer the same to be used for 
human habitation until the Commissioner certifies in writing 
that the building or room, as the case may be, has been ren¬ 
dered fit for human habitation. 

flow$<! inspection: —In dealing with insanitary houses for 
the purpose of condemning them as “ U.H.H.” a systematic 
house inspection must be made. 

House inspection lias reference to—(1) the arrangements 
for preventing the contamination of the water supply; 
(2) the closet arrangement; (3) drainage ; (4) the condition 
of the dwelling house in regard to light, the free circulation 
of air, dampness and cleanliness ; (5) the paving, drainage 
and sanitary conditions of any yard, compound or out-house 
belonging to the dwelling-house ; (6) the arrangements lor 
the deposit of refuse ; (7) the existence of any room, if it be 
so dangerous and injurious to health—a room habitually used 
as a sleeping place which is not on an average at least 7 feet 
in height from floor to ceiling, or does not comply with such 
regulations as the local authority may prescribe for the proper 
lighting and ventilation of such rooms and the protection 
thereof against dangerous effluvia or exhalations ; (8) any 
defect in other matters which may tend to render the dwell¬ 
ing-house dangerous or injurious to the health of an inhabitant. 

Thus in reporting on a house as “ TJ.H.H.,” many tene 
ments—single rooms—may be fit, while others may be unfit 
for all or any of the reasons given above. 
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Houses Unfit for Human Habitation 


^jfhe working men and women, for domestic reasons, 
object to light and air, and it is common to see even the model 
Improvement Trust ehawls with rags or bags stretched across 
the windows. 


IN A TOWN. 


They do not seem to require light or air and we must not 
consider every thing has been done when we have caused 
every house and room to be rebuilt up to 63j-degree-scalo 
standard. 

The only education, in sanitary matters these people under¬ 
stand is laws and by-laws, and this is the form education 
should take in housing the poor. 

What the workman is satisfied witli is a room 10'X 
10' x 10', a small verandah , a nahani and a small room for 
cooking where to stack his wood, cow-dung cakes, pots and 
pans, and perhaps keep fowls and goats, a loft to store wood 
or lodge boxes, rags or logs. 
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More often than not, the cooking is done in the living- 
room and the smoke escapes into the passages or out of the 
window. The floor is used for sleeping where circumstances 
do not permit of a charpoy; the baby is slung in a cot or 
lies on the floor ; the floor is cow-dunged regularly and also 
the walls* The nahanis are misused by the children and for 
washing and for stacking firewood ; the refuse is thrown out 
of the window. W ater is stored in an earthen vessel in 
the nahani and the pots and vessels are cleaned there, or 
taken out to the street or nearest bathing place. The privy 
accommodation may be a water-closet or a privy basket, 
situated at the end of the passage adjoining the common 
bathing room, which is crowded with men and women fight- 
ing for water and washing vessels and their clothes. 

In the majority of these dwellings, it is impossible to see 
in any of the rooms or passages in the day-time or to get 
through them without a lamp. 


<§l 


Type of WobkIng-Class Dwellings Required, 


For eight months in the year in Bombay, Calcutta and 
Madras, many people sleep in the open paths, streets, carts 
and wadis. 

The working man in large cities in India could be suitably 
housed in a room 10'xTO'xIO' for a family man, wife 
aod two children as the maximum number of inhabitants. 
The room should be so arranged that at least one side should 
abut on an open space 20 feet, from any other building, well 
lighted and ventilated, and. if the rooms are in two rows 
opening into a passage 10 feet wide, they should be provided 
with a ventilator of at least 3 square feet in area near the 
top of each of the two walls of such rooms. Such ventilators 
should be opposite each other. The walls should be of brick, 
cement-concrete or other impervious materials ; the ceiling 
and the floor of tiles or cement and stone with a smooth 
polished surface with rounded comers : a window carried up 
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e filing and made to open, top and bottom, with half 
doors. The foundation should be of concrete with a plinth 
2 to 3 feet high. 

The ideal building should be rat-proof, but this ideal 
cannot be lived up to in a large city in India. 

The closet arrangements must be determined by the water- 
supply and drainage system, but in all cities where such a 
supply is sufficient for the purpose, the water carnage system 
is stronglv advocated. 


In cities where the water-carriage system is provided, 
proper accommodation should be given for bathing and wash¬ 
ing places in the compound or the space around the 
building. 

If facing the rainy quarters, the rooms should he provided 
with moveable shutters. 

The building should not be more than one storey ; ground 
and first floor : not more than 20 rooms in each block. Each 
block should be at least 20 feet apart and erected in such a 
position as to have breeze, light and air. The space around 
the building should be paved with asphalte or tarred. 

There should b$ open space enough for children to play- 
This can always be arranged in laying out blocks. 

The election of huge blocks of buildings is contrary to the 
habits of the people, prejudicial to health and difficult to 
control ; as a question of expense and owing to the initial 
cost of land, over-crowding of houses or areas is considered 
by some as a necessity. From the point of view of the owners 
of the buildings, this is financially sound ; where the land 
has a value of Rs. 250 to Rs. 500 a square yard, it is easy 
to imagine that the owner or lessor wishes to reap as much 
as he can. But in India, even in Bombay, where these houses 
have been allowed to be built, such excuse should not be 
tolerated. The erection of such dwellings reduces the value 
of the locality by over-crowding; they reduce the vitality of 
the inhabitants and foster disease, thereby reducing the 
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number of workmen available and the amount of labo 
from each workman. 



If certain parts of the city were set aside for erecting 
dwellings on sites which could be adapted and where land is 
cheaper, those parts of the city which are now covered with 
over-crowded insanitary areas could be vacated, a better 
class of buildings erected with better tenants and would 
ultimately give better financial results. For example .—The 
dock labourers should be housed near the docks, the mill 
hands near mills, the general labourers in those parts of the 
town where land is cheaper ; the clerks, etc., on sites easily 
accessible bv tram or rail. 


The most important section of the Town Planning or 
Housing Act is for improving old towns. In India it is that 
referring to the erection of workmen’s dwellings and the policy 
of assisting migration from over-crowded insanitary areas 
in the expensive part of the city to other sites more remote 
where fresh air, light and space can be had, where dwellings 
can be erected cheaply in one-storeyed blocks capable of 
supervision. The argument against this is that the people 
will not live away from their work. This is proved to be 
incorrect in every city where it has lieen attempted. 

The tendency of commercial enterprise is to erect factories, 
mills and large industries outside of the city proper, where 
the land is cheaper, rates and taxes less. 


Policy to be Followed. 

Provisions regarding the Ventilation of 
Buildings in Towns. 

1. Building sites .—It should be enacted that every new 
building or compound in which a building is to be erected 
must abut on a street of at least 40 feet in width, and where no 
such street exists, a line must be laid down and the owners of 
the properties adjoining this line must leave sufficient land for 
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construction of the street. It should rest with the Munici¬ 
pality to decide whether a new public street should be laid 
cut or not, and in the event of this being done, there should 
be an obligation to acquire the land left vacant within a 
fixed period, say two years after the completion of the build- 
tug. or in default to pay reasonable interest on the value. 
When the street is to be a private street, the owners of the 
land must be under an obligation to construct it within a 
reasonable time in each case. All applications to build, in 
which the above conditions are not satisfactorily provided 
for, should be liable to rejection. 


2. Height of buildings It seems desirable in the first in¬ 
stance to provide that, except in the case* of specially exempt¬ 
ed buildings, such as public buildings or buildings for which 
special architectural features may be sanctioned, a certain 
maximum height should not be exceeded ; and this should be 
fixed at 70 feet up to the tie-beam of the roof or place where 
a tie-beam would ordinarily be. The roof should not be 
allowed to rise above that at an angle to the frontage greater 
than 45°. Where the roof is a flat one, a parapet three feet 
in height, may be allowed above the maximum limit fixed. 
The height of buildings should be further limited according 
to the width of the street on which they abut, and modem 
expert opinion seems to be in favour of prescribing that the 
height of a house should not exceed the width of the open 
space in front of it. Rule 2 contained in Schedule XVII to 
the Calcutta Municipal Act of 1899 seems to be very 
suitable :— 


“ 2. (1) If a building is situated at the side of a street, 
“ no portion of the building shall intersect any of a series 
of imaginary lines drawn across the street at an angle of 
“ 45 degrees with the plane of the ground, such lines being 
4 drawn from the street alignment on the side of the street 
“ which is the more remote from the building in question? 
at the level of the pavement or of the centre of the street. 
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ii Explanation .—It a building be placed at the edge 
the street, its height must not exceed the width of the 
street; but if the building or one or more of its storeys 
be set back, the height of the building may be increased, 
“ subject to the condition that no portion of the building 
after the height is increased intersects any of the aforesaid 
" lines. 

(2) In the case of any building which is re-erected in 
a street; in existence at the commencement of this Act, 
which is leSvS than 25 feet wide, the angle at which the lines 
" referred to in sub-section (1) are to be drawn shall be 36i° 
*' instead of 45°. 

Provided that nothing contained in this sub-rule shall 
authorize the erection of any building wo as to make it 
“ higher than any building which at the commencement of 
" this Act is standing on the same site. 

“ (3) Notwithstanding anything contained in sub-rule 
(l) or sub-rule (2), the Corporation may, by order published 
44 in the Calcutta Gaulle , declare that in any street in, exist-- 
44 ence at the commencement of this Act, which is specified 
“ in the order, uhe erection of two-storeyed buildings not 
“ exceeding twenty-fight feet in height will be permitted 
“ without complying with th * requirements of those sub- 
44 rules. 

44 (4) If a building is situated on a comer plot so as to abut 
upon more than one street, the height of the building shall 
be regulated bv the wider of such streets so far as it will 
44 abut or abuts upon such wider streets, and also so far as 
“ it will abut or abuts upon the narrower of such streets 
44 to a distance of 40 feet from such wider street. 

4< The sub-section is not applied to buildings of the ware- 
house class erected in localities specially set apart for build- 

44 inns of this cl«ss. v 

The Calcutta Building Commission point out that- the 

45 degree rule has been adopted by the Calcutta High Court 



MIN/Sr*,, 


• Go k . 



as showing what amount of light and air is necessary for the 
convenient enjoyment of a house. The same standard should 
be adopted in Bombay and other large cities. In the case 
of buildings on sites already built on, the limit might be fix¬ 
ed at one-and-a-half times the width of the street, where the 
height of buildings already existing on such sites is up to 
that limit at the time of the passing of the new rules. 

3. Exterior open spaces and Interior open spaces .—It 
must l)e obvious to any one acquainted with cities in India 
that sufficient light and air cannot be obtained from gullies 
varying from 2 to 5 feet in width, and that where these gullies 
arc used as open drains, as they usually are in Bombay, it 
is most undesirable to have openings on them. It is unfortu¬ 
nately impossible, from a practical point of view to attempt 
to stipulate that no house shall have a depth of more than 
two rooms to be lighted and ventilated from open spaces 
on streets at the front and back respectively. Failing this 
however, it is essential to make proper provision for the 
inner rooms, and the following main points should bo observed 
in the case of domestic buildings :— 

(a) The whole of at least one side of every room should 
be an external wall abutting on the open air or should abut 
on an interior open space. 

(b) Such external wall, when situated at the side of the 
building, should abut on an open space of not less than ten 
feet in width, extending along the whole length of the wall 
and belonging exclusively to the building. In this space 
no open drain except for rain-water should be allowed. 

(e) Every interior open space referred to in (a) above should 
have a minimum superficial area of one-fourth of the aggre¬ 
gate floor area of all the rooms abutting thereon, and a mini¬ 
mum width of eight feet, and should be open to the sky and 
free from any erections or encroachments of any kind. The 
height of any face of a dwelling abutting on such open space 
should not exceed twice the width of the open space measured 
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from such face to the opposite face* but when a dwelling 
house has more than two storeys, the storeys above the 
second should not be takeu into account in applying this rule 
as to height if they are built on not more than two sides of 
the house. 


id) At the rear of the building there should be an open 
space, exclusively belonging thereto, of an aggregate area 
of not less than 150 square feet, of at least 10 feet in width 
free from any erection, and extending laterally throughout 
the entire width of the building. The minimum distance 
from every part of such building to the boundary* of any 
land or premises, immediately opposite or adjoining thereto, 
should be— 

fifteen feet, if the height of the building be fifteen feet; 

twenty-five feet, if the height of the building be twenty- 
five feet; 

twenty-five feet, if the height of the building be thirty- 
five or over. 

As in the case of the front part of a building, the height 
of the part at the rear should lx? limited with reference to 
the width of the permanently open space on which it abuts 
and, as provided in the London and Calcutta regulations, 
no part of the building should extend above a line drawn at 
an angle of sixty-three-and-a-half degrees with the plane of the 
open space, at the level of the plinth, from the boundary 
of such open space furthest from the building. 

4. Height of rooms. minimum height of 10 feet is re¬ 
quired, except in the case of rooms in the roof for which an 
average height of 8 feet is prescribed. The 10 feet is measured 
from Hoor to ceiling except in attics. 

5. Superficial area of rooms. —This should lie increased 
from 80 to 120 feet. 

G. Area of opening for pur^ses of ventilation .—Doors 
should be left out of account, and windows or gratings equal 
to y 0 of the floor area of the room should be enforced. 
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7. Width of streets .—The same limit should be prescribed 
in the case of new private streets or accommodation roads 
as now obtains in respect of new public streets. 

8. Proportion of sites to be built on ,—In the case of sites 
used for dwelling houses, the total area occupied by build¬ 
ings should not exceed two-thirds of the total area of the site. 


9. Over-crowding , — In the extension of existing towns or 
the improvement of insanitary areas, it is very desirable that 
there should be one standard of light and ventilation. The 
standard which has long been enforced uj>on Improvement 
Trust estates, and which is also now enforced under Municipal 
bv-laws all over Calcutta, and in the " unscheduled ” or less 
thickly populated areas in Bombay and in most of the impor¬ 
tant towns in England, is commonly known as the 63£° stan¬ 
dard. Roughly, it means that throughout the length of one 
side of every living room there shall be external air-space open 
to the sky extending to a distance, measured horizontally from 
the room-wall, of at least half the height of the top of the 
opposite house above the floor of the room. It is called the 
63£° rule, because the angle at which light from the minimum 
air space so prescribed will strike the floor is an angle of 
approximately 63|°, which has a tangent of 2 to 1. 

Thus, if a gully between two houses is only 10 feet broad, 
the height of each house above the plinth must be limited 
to 20 feet, if the lowest rooms are to satisfy the 63 rule 
and if two houses of the maximum height ordinarily allowed 
in Bombay, viz,, 70 feet, are built side by side and have side 
rooms depending upon the space between the houses for their 
light and ventilation, then to satisfy the 83£° rule that space 
must be 35 feet broad. 


Not more than one family should be allowed to reside 
in each room ; for each adult a floor space of 25 superficial 
feet and for each child under 10, a floor space of 15 super¬ 
ficial feet should be required, and for each adult a cubical space 
of 250 feet, and for each child under 10. a cubical space of 
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150 feet. exclusive of any part of the room more than 10 feet 
from the floor, should be enforced. 
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Explanatory Note: 
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10. Certificate of completion-.— Within a reasonable time 
after the completion of any building, the owner should be 
bound to give intimation to the Commissioner and should 
give all necessary facilities for inspection within a month 
after the intimation is given. If, on inspection, it is found 
that the work has been done in accordance with the sanction 
and so as not to contravene any of the provisions of the Act 
or by-laws, a certificate permitting the occupation of the 
building should be given. If these conditions have not been 
fulfilled, there must be power, as at the time of construction, 
to require the necessary alterations to be made. 








CITY OF LIVERPOOL. 

Unhealthy area before improvement. 
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CITY OF BOMBAY. 

Unhealthy area notified for improvement 
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Note 

Hatched areas indicate properties which must be acquired and cleared 
of buildings. 

Crossed hatched area indicates site available for extension of existing 
building. 

Dotted line indicates projections or eaves. 

B. indicates ground floor buttress. 



























































CHAPTER XIII. 

Vital Statistics. 

Vital statistics may be defined as the science of figures 
applied to the health history of communities. 

They deal with the principal events or phenomena of human 
life ; births, marriages and deaths, the various diseases from 
which people suffer or die, together with the influences which 
affect vitality. In other words, the units of which they are 
composed consist mainly of persons living and of p« rsons 
dying, and these units are classified or grouped under certain 
characteristics, such as age, sex ; occupation, disease, etc. 

The analysis of these units or elementary facts observed in 
their various relations to time and place, and dealt with 
according to strict numerical method, lies at the foundation 
of all sound enquiry and supplies the only true criterion of 
sanitary progress. 

The collection and publication of vital statistics serve in a 
considerable degree to stimulate public interest in. and atten¬ 
tion to, matters affecting the public weal, and in the hands of 
health authorities they direct attention to the health of the 
people and conditions which adversely affect it, thus enabling 
precautions to be taken and, in respect of trades, attention 
being early directed to any particularly dangerous ones, subse¬ 
quent investigation then suggesting the lines on which pre¬ 
ventative legislation should be based. 

Statistics of sickness, as opposed to mortality, have not as 
yet been attempted on a large scale on account of the diffi¬ 
culty of collecting data. Such returns would be of great value 
in helping the solution of the problem of the influence of 
varying conditions of soil, climate, season, prosperity, 
race, etc. 
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At present, however, compulsion is exercised only in respect 
of certain dangerous infectious diseases, so as to enable the 
authorities to take measures for the prevention of the spread 
thereof. 

Vital statistics may be termed the statistics of life, morbi¬ 
dity statistics those of disease and mortality statistics those 
of death. 

Vital statistics in India, except in a few of the larger towns, 
are of little value as an index to the real health conditions of 
the country. Even in Bombay, Calcutta and Madras where 
laws exist for regulating the registration of births and deaths 
and sickness, elaborate systems have to be employed for col¬ 
lection and verification, owing to defects in the particular law 
and the ignorance and resistance of the people to voluntarily 
report/ deaths, births and sickness. 

The methods employed in other countries in the compilation 
of statistics cannot be relied on in India as an accurate basis 
for calculation, and no comparison can be made between 
Eastern and Western figures. Except in the larger cities 
mentioned, the fallacies of averages and rates are greater. 
For these reasons the causes given for an increasing death- 
rate or diminishing birth-rate or an increasing population in 
Western countries do not apply equally to the East. The 
circumstances of early marriage, pestilence and famine, 
Plague and Cholera, a high birth-rate and conjugal condition 
have to be considered in the East. 

In India all women practically begin child-bearing 
at a very early age and, the birth-rate being high, 
the increase in the population is kept in check by the 
enormous infant mortality. No prudential motives enter 
into the domestic life of the ordinary Indian, the checks 
on the population being pestilence and famine, a high 
infant mortality, premature birth, unskilled midwives 
and insanitary surroundings, poverty, ignorance and 
superstition. 
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Sources of Information for the Sanitarian. 

For the purposes of the sanitarian, the main sources of 
information are the census, the returns of marriages, births 
and deaths, the notifications made under the various Noti¬ 
fications of Infectious Diseases Acts, and the returns made 
under the Factory Act relative to poisoning from certain 
metals, etc., e.g,, lead, arsenic, mercury, phosphorus, and 
the disease Anthrax. As all these returns particularise the 
locality of each unit, whether supplied by census or by regis¬ 
tration or notification the units themselves can be readily 
classified according to the vafious divisions or sub-divisions 
of the country, such as counties, towns, parishes, villages, 
streets. 

The essential basis of all vital statistics is the pos¬ 
session of an approximately accurate knowledge of the 
population. 

This can only be obtained by taking a census of the people. 
The Census. 

In taking a census it is desirable in so far as possible to 
select a time when the greatest number of residents will be 
at their homes, avoiding holiday periods, etc. 

It need hardly be stated that the taking of a census is not 
confined to merely taking a count of the number of people. 
Amongst other items the schedule records particulars of the 
name, sex, age, occupation, condition, relation to the head of 
the family and place of birth of every person passing the 
night of the day selected for the enumeration in every 
house throughout the land. 

In England the census w as first taken in the year 1801 and 
has been taken every tenth year since that date. It is 
usually taken at the end of the first quarter of the first year 
of a decade, e.g., March 31st, 1901 ; ditto, 1911, etc. 

In very few places is the population found to be 
stationary ; it usually increases or decreases; if no such 
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variation took place, then, of course, the number found at 
the last census would be correct for intercensal years. 

In practice, however, it is usually found to be necessary to 
calculate the number of people estimated to be in existence 
for the years and fractions thereof between the censal years. 

An intercensal interval of ten years is really too long and, 
if accuracy of information is desired, the enumeration should 
occur at shorter intervals. 

At whatever interval it is taken, however, certain errors are 
liable to occur in the returns, especially in regard to age and 
occupation; the former error may arise from real ignorance 
thereof—or from a desire to under-estimate the real age—or 
from over-estimating it either from a desire for local noto¬ 
riety or with the object of benefiting under any provident 
or national pension scheme. 

The returns of occupation are also sometimes misleading 
as no distinction is made between employer and employee ; 
the former may never have engaged in the active pursuit of 
the particular trade under which he is returned or, at any rate, 
not for many years, and the inclusion of such as these tends 
to vitiate the returns. Again, although the instructions are 
most explicit, a certain number of individuals are counted 
twice over, if they happen to be away from their homes on 
a visit, as through ignorance or carelessness they are counted 
in both places. Again a few are altogether overlooked. 

Any increase in the recorded population may be either 
natural or actual. By a natural increase is meant the 
excess of births over deaths in any place in a given period 
of time ; whereas an actual increase depends on the balance 
between births and immigration on tlie one hand, and 
deaths and emigration on the other. As a general rule, in 
towns, the actual increase is greater than the natural, owing 
to the tendency of people to migrate from rural districts 
into towns for employment. The actual increment can only 
be ascertained by a census. It must be remembered that 
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rate of increase or decrease of population in any parti¬ 
cular portion of a town cannot be considered as indicative 
of a similar rate for the town as a whole, as there is a grow¬ 
ing tendency to migrate to new houses in suburbs, and 
consequently houses in the centre of the city, which were 
formerly used as residences, become merely offices, etc. 

The average rate of natural increase shows wide variations 
in the several countries of the world. 

Natural increase, mean annual rate of increase, by excess 
of births over deaths, per 1,000 living, 1881 — 1908. 


Countries (arranged 
In order oi rates 
j in 1901-05.) 

1 

Quinquennial periods. 

Quin¬ 

quen¬ 

nial 

period. 

1906- 

10. 

Years. 

L 

1881- 

85. 

1880- 

90. 

j 1891- 
95. 

1896- 

1900. 

1901- 

05. 

| 1911- 

1912- 

1913- 

Russia (European) 

I 18*7 

15*0 

12*4 

1 17*4 



I 

* • 



(New Zealand 

1 25*4 

21*8 

17*6 

i 16] 

16*7 

17*4 

| 16*0 

17 *6 

lr> : 6 

New South sVales . 

1 22 0 

22*6 

20*1 

10 * 1 

15*5 





Tto Netherlands .. 

i 13*4 

13*1 

13*3 

14 9 

15*5 

36 *3 

13*3 

16 : 8 

15*8 

Queensland 

17-3 

22*5 

21*7 

17*1 

15*3 

f 




Prussia 

12*0 

13*3 

14*2 

15*5 

15*2 

15 0 

12*2 

13 1 4 

;; i 

German Empire .. 

11*7 

12*1 

13*0 

14*8 

14 4 

14 2 

11*8 

12 7 


Denmark .. 

14 0 

12*7 

11*8 

13*6 

14*2 

14 5 

13 1 

13*7 

13*1 

Norway 

14*0 

13*8 

13*4 

14*5 

1 14*1 

12*6 

12*7 

12*1 

12*0 

South Australia .. 

23-8 

22 1 

19*7 

15*0 

! 1«*7 





Victoria 

16*1 

6*6 

16 0 

12*5 

| 12*3 





England and Wales ! 

14*1 

12*5 

11*8 

no 

12*1 

ii : c 

9*8 

10*6 

10*2 j 

Austria .. ..j 

8*1 

8*9 

9*6 

11*7 

11*4 

11 *3 

9*5 

10*8 


Hungary .. 

11 5 

11*6 

9*9 

11*5 

11*0 

11*7 

9*9 

13*0 


Japan ,. .. 

— 

7*9 

7*5 

10*4 

10*8 

10 1 




Belgium .. 

10*1 

H 

8*8 

10*8 

10-7 

8*8 

0 *5 

7 : 8 


Italy .. 

10-7 

10*3 

10*5 

11*1 

10*7 

11 *5 

<01 

14*2 


Sweden .. 

111) 

12'4 

10*8 

10*8 

10*6 

11*1 

102 

9-5 | 

9.5 ! 

Switzerland 

7*3 

7*1 

7*9 

10 4 

10*4 

10*0 

8*4 

10 0 


Spain 

3*8 

5*1 

5*2 

5*5 

0*2 

9.3 

8*0 

10*8 

8*3 i 

Chili 

ii-a 

0*3 

4*4 

6*2 

6*1 

6*0 

7*4 

9*0 

1 

France 

2*5 

11 1 

0*0 

1*2 

1*6 

*7 

0*0 

1*5 

i*3; 


The average annual rate in England and Wales in the quin¬ 
quennium 1901-1905 was 12*1 per 1,000 of the total popula¬ 
tion. Taking this figure as a criterion, it will be seen that 
in proportion to total population the natural increment was 
above that rate in the Australian colonies, in the Balkan 
States, in Russia, in the Netherlands, in the German Empire* 













































MiNisr^ 



982 Sanitation in India. 

Denmark and in Norway, while it was about equal to the 
English average in Scotland and below it in Austria Hungary, 
■Japan, Belgium, Italy, Sweden, Switzerland, Spain and the 
1 rovince of Ontario. In Ireland the rate was exceptionally 
low, being only 5-6 per 1,000 of the population. In France 
the average birth-rate exceeds but slightly the average death- 
rate, and it is of interest to note that in six of the past nine¬ 
teen years the number of deaths actually exceeded the num¬ 
ber of births :— 



From the Annual Reports of the Sanitary Commissioner 
with the Government of India for, 901 and 1911 . 


Year. 

Population 

under 

Registration. 

Number of 

Ratio (per 1,000 of 
■population) of 

Births. j Deaths. 

1 

Births. 

Deaths. 

1901.. 

1911.. 

221.280,118 

238,688,119 

7.7(H).62 7 
9,209,703 

6.006.387 

7,639,544 

34- 60 
38-58 

29- 46 
32-01 


Increase, in population in different countries. 


Countries. 


Increase per cent, in 

IntercensaJ 1 
Period. ) 



1881-1891. 

j 1891*1901. 

1901*1911. 

England and Wales 


11*7 

12 *2 

j 

10*9 

6* 4 

Scotland 


7*8 

11*1 

Ireland .. ' 


—91 

—5*2 

—1*7 

IS-1 
30*5 

Australia 


41*1 

18*9 

| New Zealand 


27*9 

23*3 

■ Canada 


11-8 

11*1 

34*1 

7*1 

15*1 

15*2 

India 


13*2 

2*5 

! South Africa 
i Germany 


3*3 

14*0 1 

! France 


1*8 

1*6 

1*6 

14*8 

j Holland ., 


12*4 

13*1 

| Belgium 


9*9 

10*6 

10 * 9 

| Denmark 


10*3 

12*8 

12*6 

| Sweden 


4*8 

7*3 1 

7*5 

Norway 


10*3 

12*0 ; 

6*8 

Italy 


.... 

6*8 

United States 

\ 


23*5 

20*7 j 

21 *0 





















































f j Fluctuations in Population. yi5,i 

There are certain terms used in connection with populations 

which should be explained. ^ 

The effective population is that between the age of 20 and <0. 

The specific vopulaHon means the number of persons per 
acre or per square mile. This was formerly believed to be a 
question of considerable importance, but the significance 
lies really not in the number of persons per acre or per square 
mile so much as in the number of persons per occupied room 

on that, area, . 

Absolut* Population .—This means the total population of 

any country or place. 

Fluctuations in Population. 

Populations are constantly changing. In some countries 
e.g. the United States, Africa, New Zealand, Canada, 
Australia and certain South American countries, considerable 
numbers of individuals are annually being added by immigra¬ 
tion and there is a continuous diminution by reason of 
emigration in some European countries. 

Migration not only may affect the population of a country 
as a whole but also may alter the distribution of people with- 

in a country. i 

There is in many countries a constant movement of people 
from rural localities to the cities and from one locality to 
another. 

All populations are. also being increased ' -y births and suf¬ 
fering losses by deaths. The. rate of change, however, result¬ 
ing from these two causes is usually comparatively constant 
or alters gradually, while the changes due to migrations may 
be exceedingly irregular. 

The frequency of births, marriages and deaths is usually 
expressed as the number occurring during the calendar year 
per 1,000 population. The figures thus obtained are known as 
the birth, marriage, or death-rates and are computed upon 
the mean population, i.e., the number of inhabitants estimated 
to have existed at the middle of the year. 



Sanitation in Inula. 

Since during the intercensal periods the population is 
not stationary, it is necessary to calculate the estimated 
population at any given date during the period. 

Estimate op Population. 

For the making of estimates there are two methods com¬ 
monly used, known, respectively as the arithmetical and the 
geometrical methods. In each case the populations at the 
last two census enumerations form the known quantities from 
which the estimates are derived. 

Arithmetical method .—In the arithmetical method, it is as¬ 
sumed that the increase or decrease in population which oc¬ 
curred between the last two census enumerations took place 
in equal amounts during each intercensal year and will con¬ 
tinue to take place annually in like numbers until the next 
census shall have been taken. Thus, given a city which had 
a population of 50,000 at the 1900 census (June 1, 1900) and 
one of 01,850 at the 1910 census (April 15, 1910), the increase 
during the intercensal period (9 years and 10J months) would 
be 11,850 and the annual increase according to the arithmeti¬ 
cal method would be 

01,850—50,000, 

-or 1,200. 

9§i 


If it is desired to estimate the population as on July 1, 
1900, for the purpose of calculating annual rates, this is done 
by adding to the population as it existed on June 1, 1900, the 
sum of 1,200 for each year intervening between the date of 
enumeration (Juno 1, 1900) and the date for which the esti¬ 
mate is to be made (July 1, 1906). There being 6 years 
and 1 month between these dates, the calculation would be 
50,000 + (6~ X 1,200) =» 57,800. 

This same annual increase is also assumed to occur until 
the next census shall have been taken, so that if it is desired 
to estimate the population for July 1, 1914, take the popula- 
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Estimate op Population. 


at the preceding census (April 15, 1910) and add 1,200 for 
each year intervening between its enumeration and the date 
for which an estimate is desired (July 1, 1914). There being 
4 years and 2f months between these dates, the calculation 


would be 


61,850 + (4*4 X 1,200) == 66,900. 

This method assumes the same amount of increase each 
year and is analogous to the calculation of simple interest. It 
does not take into account the fact that, with the annual in* 
crease in population, the number of persons of marriageable 
age, and therefore the number of married persons, will be 
greater each year and consequently the number of births. 
The growth due to natural increase (the excess of births 
over deaths) is analogous to the increment of compound 
interest, and where this factor (the natural increase) is the 
principal one affecting the population-growth, estimates 
of population made by the arithmetical method are 
unsatisfactory, and especially so where the estimate is 
made for a date several years away from a census 
enumeration. 

Where the excess of births over deaths is the controlling 
factor in population growth, the geometrical method is more 
accurate. Where the chief factor in population-change is 
migration, or where the relative importance of natural increase 
is much affected by migration, the arithmetical method may 
be more accurate. This latter method is the one used by the 
Census Bureau in the United States. 

The geometrical method is used by the Registrar-General 
of England and W ales. 

When the births exceed the deaths and the ratio of the 
births and deaths remains constant, then the population 
increases in regular geometrical progression. 

Thus, suppose the birth-rate of a population numbering 
5,000 is 30 per 1,000 and the death-rate is 20 per 1,000, and 
that these rates remain constant for 10 years, then the annual 
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rate of increase is 10 per 1.000 or (j|01 per unit, i.e., one person 
becomes 1*01 at the end of a year or 1.000 become 1,010 ; 
thus the population at the end of the 10th year will have 
become 6,000 X 1 01 or 5,523 persons. For, the population 
at the end of the 1st year =*5,000 X 1 ‘01, at the end of the 
second year it is 5,000 X 1 '01 X 1 ‘01, etc. 

These calculations are more easily performed by the use 
of logs., ejj estimate the population of a town in June 
1904, whose population in March 1901 was r . 

In order to do this, it is necessary to know the population 
at the previous census, viz., 1891, so as to calculate the in¬ 
crease or decrease during the previous decade. 

Now to estimate the population in June 1904, i.e ., 3J yeais 
after the census, proceed as follows. 

Take the log. of the 1901 population und also that 
of the 1891, subtract the lesser from the greater and 
the result equals the log. of the 10 years’ increase or 
decrease. 

Divide this by 10 and we get the log. of the annual 
increase or decrease, and this divided by 4 gives the quarter^ 
increase or decrease. 


<SL 


To find the population required, add to or subtract from 
the log. of the 1901 population (a) the log. for the annual 
increase or decrease X 3, and ( b ) the log. for the J year s 
increase or decrease; and from the final log. thus obtained 
calculate the number corresponding, which number will be 
the estimated populat ion. 

It must be remembered that the official method of esti¬ 
mating population on the assumption of an equitable rate 
of increase or decrease is even approximately trustworthy 
in the case of very large communities only as, in such, any 
abnormal variation in one direction is more likely to be 
counterbalanced by another in the opposite. In small 
communities, where growth is often spasmodic and irregular, 
such estimates cannot be relied upon. 
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There are two unofficial methods of checking estimated 
populations :— 

(1) A method advanced by Dr. Newsholme : Assuming 
the birth-rate to remain the same as at the last 
census, then from the total number of births one 
can calculate the population thus : 

The average birth-rate — 35*68 per 1,000 and the 
total births — 7,582, then the population = 7,582 X 1,000 


212,500. 


35*68 


(2) From the number of inhabited bouses and the 
average number of persons per house found at the 
last census, e,g. : Average number of persons per 
house was 6*2 and the number of houses inhabited 
in 1898 was 13,240, then, provided the house rate 
is the same, the population would be 6*2 X 13,240— 
82,088. This method of estimating is not so reliable 
as it was formerly, owing to the change in the habits 
of the people. The modern tendency o live in 
flats and large hotels is liable to upset calculations, 
as is also any alteration in the type of house, e.g.> 
when rows of villa houses are replaced by streets 
of attached houses. 


Births, Marriages and Deaths. 


Birth statistics are of interest mainly because of their re¬ 
lation to population growth, the excess of births over deaths 
being known as the natural increase. The data from which 
birth statistics are compiled are obtained by registration, 
and it is definable that the essential information which is re¬ 
quired to be registered should include the name and sex of 
the child, date and place of birth, whether born alive or still¬ 
born, and the names and residence of t he parents. Additional 
information in the following direction would be of value : age, 
colour and occupation of the parents, whether the child is a 
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birth, a twin, or triplet, and whether legitimate or 


There are several ways of expressing the birth-rate.— 

(i) It may be expressed as the number of births occurring 
during the year per 1,000 of the population. 

This is known as the crude birth-rate and is based 
upon the total estimated mean population for the 
year, and includes all ages and both, sexes. 

To obtain this crude birth-rate r multiply the total 
number of births during the year by 1,000 arid divide 
by the population at the middle of the year. 

This rate shows the net result to the community of 
the several facts governing reproduction : the number 
of women of child-bearing age, the number of those 
who are married ; the frequency of .illegitimacy. 
It is a satisfactory basis for comparing the birth 
rate of different years for the same community 
or that of different communities having populations 
of similar composition. 


It is unsatisfactory for the comparison of popula¬ 
tions having different proportions of females of 
child-bearing age or of married women : a mining 
town or a new industrial centre may have compara¬ 
tively few women ; a fashionably residential district 
may have a relatively large female population, most 
of which may consist of unmarried servants. 


(ii) A fairer and better method would be to express the 
rate as the number of births occurring during the 
year per 1,000 of women of child-bearing age. For 
this purpose women between 15 and 45 are included. 

This method, which is expressed as one birth per so 
many women, enables more accurate comparisons 
to be made between one country and another than «*■ 

the first method which gives what is known as the 
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crude birth-rate. The births registered in the United 
Kingdom in the year 1908 numbered 1,173.759 and 
were in the proportion of 26*3 per 1,000 oi the 
population at all ages. This rate was O' 3 per 1,000 
above the corresponding rate in 1907. Compared 
with the average in the ten years 1898-1907, the 
birth-rat© in 1908 showed a decrease of H per 
cent.— 


Countries. 

Birth-rate per 1,000 living. 

1898- 

1907. 

1908. 

1909. 

1910. 

1911. 1912. 

1913. 

England and Wales 

281 

26*5 

25*6 

25*1 

24-4 j 23-8 

23-9 

Scotland .. . * 

28*9 

27-2 

20*4 

26-2 

25-6 j 25 9 

25-5 

Ireland 

23-2 

23*2 

23 5 

23*3 

23-2 j 23 0 

22-8 

Total 

27’7 

20*3 

j 25-5 

250 

24 4 , 23*9 

24*0 


In Great Britain in the year 1876, the birth-rate attained 
the highest point on record, viz., 36*3 per cent.; since this date 
the rate has fallen year by year with a few insignificant 
exceptions, until in the year 1907 it was only 26* 3 per 1,000. 
Although the slight rise in the crude birth-rate to 26*5 in 
1908 is noteworthy, it is probably only a reflection of the 
upward tendency in the marriage-rate which took place 
in the years 1905-1907, 

The birth-rate is higher in towns, because there is a higher 
marriage-rate and women marry at an earlier age and, more¬ 
over, there is a greater infantile mortality. Further, urban 
districts have a greater proportion of women of marriageable 
age. One of the main factors determining the birth-rate 
should be thejmarriage-rate, not the marriage-rate of the 
same or even of the next preceding year, but the combined 
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rates of several years. Commercial prosperity increases 
the birth-rate, owing to an increased number of marriages. 
The birth-rate is high in mining districts and large industrial 
centres; and, as a rule, it is high among the poor. As we 
have seen, the birth-rate in England is falling^and there is 
at present no indication of any real check in the decline : 
but this decline is not confined to England by any means, as 
it is a feature common to nearly all European countries and 
also to the principal colonial states. 

The following table demonstrates this point clearly : — 


Annual Birth-Rate per 1,000 versons living. 



Quinquennial Periods 

Years, 

Countries 

188ft- 

1890. 

1891- 
1895. 

1896* llOOl- 
1900. j 1905. 

1906* 

1910. 

1911. j 1912. 

1913. 


Russia, European .. 


48-2 

48*2 

49 * 





.. 

Ceylon . , 


30-3 1 

31*7 1 

37*3 

38*8 

37 *6 

37-9 

33*8 1 

38 6 

Hungary .. 


437 

41*7 

39 * 

37*2 

36*7 

35 0 

36 *8 j 


Chili 


35 5 

37 0 

35*0 

36*1 

38*1 . 

38*5 

38*7 


Austria 


37*8 

37-4 

37*3 

35*6 

33*7 | 

| 31*4 

31*3 


Spain 

.. 

38*0 

35 3 

34*3 

35*0 

33 * ft 

31*2 

32-6 

30*4 

Prussia 


37*3 

37*0 

36*5 

84*8 

32-3 

29 4 

28 *0 


German Empire .. 


36 5 

36 3 

36 0 

34*3 

31*6 

28*6 

28-3 


Italy 


37*5 

360 

34*0 

32 6 

32*7 

31*5 

32*4 

•• 

Japan 


28 5 

28 6 

31*1 

31*7 

32*7 

•* 



Norway .. «. 


1 30-8 

: 30 *2 

30*1 

28*6 

26*3 

25*9 

25*6 

25*2 

England and Wales 


31*4 

| 30*5 

293 

28 1 

26*2 

24*4 

23 8 

23 9 

Switzerland "s.. 


i 27*5 

. 27*7 

28*5 

28 1 

26*0 

24*2 

24 - 1 


Belgium .. 


* 29-3 

28-9 

28*9 

27*7 

24 6 

22*9 

22 6 

•• 

New South Waies 


36-4 

32*9 

280 

26*7 

•• • 


•« 

•* 

France 


! 23 1 

; 22*3 

21*9 

21*2 

19*9 

j 18*7 

190 

19*0 


Apart from fluctuations in the marriage-rate, there are 
other factors at work tending to a decrease in the birth-rate, 
chief amongst which is the deliberate prevention of con- 
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ception. The effect of the fall of the birth-rate on the growth 
of the population has been, to some extent, modified by the 


concurrent fall in the death-rate, but obviously this fall in 
the death-rate cannot continue indefinitely, and, other 
factors being equal, the results of the next census will show 
a further reduction in the proportion of children in the popula¬ 
tion. The proportion of male to female children born is 
as 104 to 100, but before the end of the second year the 
figures approximate owing to the greater mortality among 
male infants. There is a greater tendency towards male births 
in large families and among the early born than the late born. 

Amongst other causes of the decreased birth-rate must be 
reckoned the general tendency towards postponement of 
marriage to a later age and the diseases of sex which appear 
as a concomitant to postponed marriages. Again, there 
is a definite diminution of desire for offspring, because of 
competing pleasures and of increased strain of the struggle 
for existence, resulting in an increase of mental and nervous 
diseases in general. A high infant death-rate is usually 
accompanied by a high birth-rate, and conversely, a low 
infant death-rate by a low birth-rate. 


The illegitimate birth-rate is usually reckoned in the same 
/ay as the birth-rate, i.e., as a proportion to every 1,000 
persons living. It is occasionally stated as a proportion to 
the total births, but this is misleading, as the total number 
of births varies as the marriage-rate, and this is greatly 
dependent on the activity of trade ; consequently, if trade 
is depressed, the marriage-rate is low and the proportion 
of illegitimate births appears unduly high. A more accurate 
method would be to reckon illegitimate births as a pro¬ 
portion to every 1,000 unmarried women at childbearing 
age, viz., 15 to 45. The illegitimate rate varies in different 
countries and districts thereof. The following table sum¬ 
marises the illegitimate birth-rates of a few of the principal 
countries of the world : — 


msT»i 



Illegitimate Birth-Rates. 


Countries (arranged in 
ordtyr of rates in 

1900-02). 

Proportion of Tllei 
Births per 1,000 un 
and widowed wc 
aged 15-45 veai 

Approximate P< 

1880-82. j!880-92. 

gitimate 

unarmed 

►men 

rs. 

iriods. 

1900-02, 

[ 

Increase (-f) 
or 

Decrease (< — ) 
per cent, in 
illegitimacy 
during 20 
years. 

Austria 

43*4 

42-7 

40*1 

~~ 7*6 

German Empire 

29-6 

28-7 

27*4 

— 7*4 

Sweden 

22*6 

22*9 

24*3 

+ 7*5 

Denmark 

26-9 

24*5 

24*2 

— 10*0 

Prussia 

25-8 

25*1 

23*7 

— 8*1 

Italy 

25*4 


19*4 

— 23*6 

France 

17-6 ] 

17*7 

19*1 

•+ 8*5 

Belgium 

20 0 1 

1 20*6 

17*8 

— 11*0 

Norway 

19*7 

16*. 9 

17*2 

— 12*7 

Spain 

160 

! 17*5 

15*5 

— 3*1 

Scotland 

21*4 

17* 1 

13*4 

— 37*4 

Australian Commonwealth , 

14*5 

15*9 

13*2 

— 9*0 

Switzerland 

10*8 

I 100 

9*8 

— 9*3 

New Zealand 

I 13* 4 

i 90 

8*9 

— 33*0 

England and Wales 

141 

10*5 

8*5 

— 39*7 

Tho Netherlands; ,. 

9-7 

9*0 

6*8 

— 29*9 

Ireland . 

4 4 

3*9 

1 

3*8 

— 13*6 


There is probably no single explanation of the wide vari¬ 
ations in the rates of illegitimaey, but differences of religion, 
of social conditions, of race and of the marriage laws part' 
cularly in regard to the possibility of legitimization by subse¬ 
quent marriage, must all be taken into account. 

Sources of error in birth statistics : The principal sources 
of error are to be found in defective registration. There is 
no reliable check by which failure to register births cah in all 
cases be detected. 

The registration of illegitimate births is always less com¬ 
plete than that of the legitimate. 

Marriage-Rates. 

The crude marriage-rate can be obtained, like the birth, 
rate, as the proportion of persons marrying per 1,000 of the 































MINIS/*.,, 



Marriage-Rates. 


Elation living in the middle of the year. This rale is 
useful for comparing the rates of marriage in a. population 
from year to year, but it is not adapted for comparisons ex¬ 
tending over a long series of years, because it takes no account 


of the effects of changing constitution of a population, nor 
is it well adapted for comparing the rates in two or more 
communities because of the difference in the sex and age 
constitution of the respective populations. In view of this 
changing constitution, a better method of measuring the rate 
would be to eliminate the married persons and young children 
and to calculate the rate on the unmarried and widowed por¬ 
tion of the population, aged 15 and upwards, so dealing with 
that section of the population only in which marriages take 
place. A still more precise method would be to take account 
not only of the changes in the proportion of marriageable 
persons, but also of the changes in their ages. A difficulty, 
however, arises in attempting to make such a calculation 
owing to the comparatively high proportion of unstated ages 
in the marriages of earlier years. On the assumption, however, 
that an approximation to the number of marriages in each 
group may be obtained by distributing the unrecorded ages 
in the same proportion as the recorded, a rate has been cal¬ 
culated by the Registrar General for the period of 1876-1880, 
based on the age constitution and proportion of marriageable 
persons, women, in the census of 1901. Taking this corrected 
rate as a standard, the marriage-rate in 1908 when compared 
with the rate for 1876-1880 shows a fall of 15*4 per cent. 


The marriage-rate is always higher in towns than in rural 
districts, because a number of young country people go to 
the towns for work and there marry. Moreover, in towns 
there is always an excess of young people of marriageable age. 
Trade alsr> influences the number of marriages: if good, 
the number increases. The increased competition in life, 
the higher standard of living and education, and the desire 
for personal comfort, in combination with the increased price 
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of many of the necessities of life, have all exercised their 
influence in bringing about a decline in the marriage-rate. 
Nob only has there been a decline in the rate, but the average 
ago of marriage is gradually rising. This is reflected in the 
fecundity of the marriage, as this is influenced by age, especi¬ 
ally the age of the wife. Since 1873 the mean age at marri¬ 
age has gradually risen in England. The age of maximum 
fecundity is for men 25-26 and for women 18-19. In.England 
the average number of children per marriage is 4*5. 

In India the marriage-rate based on the number of persons 
married to the total population reluming civil conditions was 
474*7 per 1,000 of persons according to the census of 1891 
and 464 *7 according to that of 1901. 



Death-Rates. 


The death-rate may be expressed either as a proportion 
to every 1,000 of the mean population, or as one death per 
so many living. In order to obtain the general or gross 
death-rate (annual), it is necessary to multiply the number 
of deaths by one thousand and divide by the population 
at the middle of the year, e.g if the population be 20,000 
and the deaths during the year amount to 400, then 
400 X 1,000 ~ 20 per 1,000. When the returns are requir- 

20,000 

ed for a shorter period than one year, a different method 
has to he adopted : one may desire weekly or monthly rates 
and these rates represent the number of deaths that would 
take place per 1,000 of the population in a year, if the propor¬ 
tion of deaths to the recorded population in these shorter 
periods were maintained throughout the year. The correct 
number of days in a year is 365*24226 and of weeks is ? 
52* 17747. The birth-rate or death-rate may be accurately 
calculated from weekly, monthly and quarterly returns, as 
follows :—To estimate weekly rates :— 
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umber of deaths during the week X 52’ 17,747 X 1,000. 

Population 

Monthly rates are obtained thus :—Number of deaths in 
4 weeks X13 X 1,000. Popu¬ 

lation. 

Quarterly rates thus :—Number of deaths in the quarter 
X 4x1,000. Popu¬ 

lation. 




There is another way in which these rates can be arrived at. 

First ascertain what may b • called the 30 or 31 
days population of the town or district in this manner, 
eg., the population equals 643,148:= Log. 5’8083100. The 
number of days in a month equals 31~Log. 1*4913617 
and the number of days in a year 365=Log. 2*5622929, 
then— 


The population X the number of days in a month under 

365 

consideration equals the 31 days population, equals Log. 
4*7373797, Now, the death-rate equals the deaths X 1,000; 

* Population 

therefore, if in the above example she deaths were 
785, then 785x1,000 equals Log. 5*8958697 equals Log, 
Population Log. 4 * 7373797 

1* 1574900—14 37 the death-rate. 
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Death-rates. 




Countries, 

1898- 

1907. 

1908. 

1909. 

J 1910. 

1911. 

1912. 

1913. 

England and Wales 

10-4 

14*7 

14-5 

13-5 

14 -0 

13*3 

13*7 

Scotland 

17U 

16*1 

15*3 

16-3 

ir> -l 

15 *3 

15 -r» 

Ireland 

17*8 

17*6 

17*2 

17 1 

16 5 

10 *5 

17*1 

United Kingdom 

10-7 

(1903-07) 

15 *1 

14-8 

14-0 

14 8 

13-8 

14-2 

India .. * , . 

38 90 

38-22 

30-91 

33*20 

32*01 

29*71 

28*72 

Bombay Presidency 

39-64 

27 15 

27'38 

30*30 

28*36 

3V88 

2H*63 

Bombay City* 

54*27 

39*13 

35 m 

35*72 

35*00 

30-77 

32; 47 


♦ Bombay Cityl#l4,32 52 ; 1015, 2417; 1910. U*2l ; 1917, 34*00; 1918, 


1019 , 70-04 ; 1920 , 40 * 80 . 
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The following table gives the crude annual death-rates 
per 1,000 living in the countries mentioned :— 


Countries. 

Quinquennial period. 

Year a. 

1890- 

1895. 

1896- 

L900. 

1001- 

1905. 

i 

1906- 

1910, 

1911. 

1912 

1913. 

Russia ( European) 



1 85-8 

31 *9 





( 

1 

Ceylon 



28 ’8 

270 

26 : 7 

80 : 8 

34’*8 

32*4 

28*4 

Hungary 



3T8 

27-9 

26-2 

25-0 

25 * l 

23*3 


Spain 



80 • 1 

28-8 

25-8 

24 *3 

23*2 

21*8 

22 : 1 

A ustria .. 



27 *9 

25-0 

24 2 

22*3 

21*9 

20*5 

• » 

Italy 



25 5 

22-9 

21.-9 

21*2 

21*4 

18*2 

# f 

Japan 



21*1 

20*7 

20-9 

20*9 




German Empire 



23 '3 

21 2 

19-9 

17*5 

17 *3 

15**6 

;; 

France . . ,. 



22 3 

20-7 

19-0 

191 

19 0 

17 5 

17.7 

Prussia .. 



22 8 

21 0 

19-6 

17-3 

17*2 

15*5 

f # 

Switzerland 



19-8 

18 * 1 

17-7 

10 *0 

1.5-8 

14 1 


Belgium 



20 1 

18.1. 

17*0 

16 *9 

16*4 

14*8 


England flmrt Wales 



18*7 

17.7 

16-0 

14*7 

14*6 

IS-8 

18-7 

Sweden .. 



160 

15 1 

15*5 

14*3 

13*8 

14*2 

13-0 

Norway 



16 *8 

15.0 

14*5 

13‘8 

13*2 

13-5 

13*2 

New Zealand 



10-1 

9.0 

9*9 

9*7 

9*4 

8*9 

9*5 

Bombay City* .. 



$0*0 

05.4 

64 1 

40*83 

35*09 

39.77 

32-47 


The above death-rates are known as the gross, crude, or 
recorded death-rates and they have to be subjected to cor¬ 
rection according to the age and sex distribution of the 
population and also for non-resident or migratory persons. 
Correction for age is necessitated because the death-rates 
for the age-periods between 5 and 55 are lower than those 
for ages below 5 and above 55. If therefore in any district 
there is, compared with some other district, an excess of 
population between 5 and 55, there will be a lower death-rate, 
because of this greater liability to death at the two extremes 
of life ; this liability reaches a minimum at the 10-15 age- 
period and thereafter rises steadily throughout life. In many 
towns there is a considerable immigration of young adults 
seeking employment and, moreover, most towns contain 
a smaller proportion of people of great age, as many of them 
retire to the country to spend their later days. Correction 
for sex is necessary because, as a class, females live longer 
than males, the death-rate among the latter being uniformly 
kigb a r except at ages 10 to 20. In many towns, especially 
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iide aad watering places in England, there is a large 
influx of young adult women of the servant and waiting-maid 
class, among whom the liability to death is comparatively 
small. These facts tend therefore to lessen the true death- 
rate of the place and, to allow for this and obtain a more 
correct death-rate, the Registrar-General of England devised 
a method by which the recorded, gross, or crude death-rate 
of the large cities and towns of England and Scotland could 
be made comparable to that of England and Wales generally. 
This new rate is known as the corrected death-rate. The 
method consists in estimating a series of factors by which 
the recorded rate is multiplied, resulting in a raising or 
lowering of that rate to what it would be if the age and sex 
population of that particular town were the same as in Eng¬ 
land and Wales as a whole. 

The factor is obtained in the following manner. In the 
first place it is necessary to ascertain the standard death - 
rate of the population under consideration. This is a death- 
rate calculated on the hypothesis that the mortality of the 
population at each age-period and for either sex corresponds 
to that obtaining in England and Wales as a whole. 

The population is classified separately by sexes in quin¬ 
quennial age-groups and for the purpose of calculating the 
standard death-rate of the district or town in question, it 
is assumed that those living in each of the groups will die at 
e same rate as those dying in the similar age-periods in 
England and Wales generally ; and thus a hypothetical 
number of deaths is arrived at on the basis of applying the 
death-rates of England and Wales at different age-periods 
to the population under consideration. 

Thus the 

Total deaths thus calculat ed x 1000 , 
Population 


<SL 


Standard death-rate = 


and from this we can ascertain the factor for that particular 
town. 

Death-rate for England and Wales. 

Factor = -- 


Standard death-rate of the town. 
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Owing to the proportion of persons of low" mortality (young 
adults and females) being excessive in most towns, their 
recorded death-rate is too low and consequently their factor 
is above unity and therefore their recorded death-rate reads 
at a lower figure than the corrected. Corrections are also 
made for non-resident persons. As a general rule, deaths in 
large public institutions, such as asylums, prisons, hospitals, 
workhouses, etc., are relegated to the district from which 
the individual came. To do otherwise would result in un¬ 
fairly raising the death-rate of a town in which one or more 
of these institutions happened to be located. 

In India no factors exist for age and sex correction, and 
the term corrected death-rate as applied to the Bombay 
City statistics is merely indicative of the fact that all deaths 
of individuals, whose residence in the City has not exceeded 
10 days, have been excluded. 

There are certain other terms applied to death-rates to 
which it is necessary to refer. 

Combined death-rate .—By this is understood the mean 
death-rate of two populations, perhaps adjoining; the esti¬ 
mation thereof is a frequent source of error to students, 
usually arising from failure to take into consideration the 
proportion which the two populations bear to one another, 
e.g., if two towns were of equal population, say 30,000, and 
the death-rate of one was 22 and of the other 16, then the 

combined death-rate is 22+16 i .. 

—__ — 19 p<>r 1,000 ; but if the 

Jj 

towns have a dissimilar population, e.g., 42,000 and 1 . 8,000 
and the respective mortalities were 22 and 10 , then A with 
42,000 population and a death-rate of 22 =924 deaths, and 
B with 18,000 population and a death-rate of 16 gives 288 
deaths : that is to say the combined populations, viz., 60,000 
give 1,212 deaths, then 1 , 212 x 1,000 == 20 ‘ 2 , the true 


<SL 


combined death-rate. 


60.000 
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Special or specific death-rates are the rates of specified or 
limited sub-groups of the population. These latter may 
be obtained by dividing the population according to sex, 
age, race, social condition, occupation and so on. 

They may be stated as the proportion of the number of 
deaths per annum in the sub-group per 1.000 of the mean 
annual number of the population in that sub-group. 

Among the more important specific death-rates are those 
relating to age-groups, race-groups and sex. 

The comparative mortality fiyure is obtained thus— 


The corrected death-r ate X 1,00 0 
TV.atli-rato of England and Wales. 

This implies that, after making allowance for age and sex 
distribution of the population, the number of persons that 
in England and Wales furnished 1,000 deaths in the parti¬ 


cular town under consideration furnished so many, e.g. t 
Huddersfield in 1897 ; the death-rate was 19*07 and that 
for England and Wales was 17 43. The comparative morta¬ 
lity figure, therefore, was 

the number of living persons that in England aria Wales 
furnished 1,000 deaths, actually furnished 1,094 in Hudders¬ 
field. 


Factors Affecting Death-rates. 

Death-rates are affected not only by the statistical methods 
used in their preparation and by the age, sex, and race com¬ 
position of the population, the social, marital, and economic 
status of the people, the nature and conditions of employment 
and the adaptability of a people to their environment, but 
also in limited areas by a number of other factors, such as 
the location of hospitals and institutions. 

(1) Migration . — Migration alfects death-rates by changing 
the age, sex, or race composition of the population. Mi- 
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grants are likely to consist more largely of males than of 
females, of young adults than of the extremes of life. The 
effect of migration depends upon whether the balance is one 
of emigration or immigration and the nature of the migrants 
lost or gained. 

(2) Marital condition .—Mortality in certain countries 
seems to be more dependent on marital conditions than on 
sex. This is shown by the following table taken from a 
paper entitled “ Some Researches Concerning the Factors of 
Mortality',” by Lucien March (Journal of the Royal Statis¬ 
tical Society, London, March, 1912) : 


Table 7.— Showing for the. 'period 1886-1895, the number oj 
deaths pe;r 10,000 persons according to their marital 
status in France , Prussia and Sweden . 


. — 

Males, aged 

Females, aged 

20*39 

40-59 

60 and 
over. 

20*39 

40-50 

60 and 
over. 

France : 







Ma rried <. 

77 

I 153 

583 

80 

121 

456 

Single 

103 

246 

794 

78 

166 

730 

Widowed or divorced 

| 211 

1 293 

1,148 

145 

198 

930 

Prussia ; 







Married 

71 

175 

582 

79 

128 

497 

Single . 

84 ! 

; 23i 

806 

59 

179 

729 

Widowed or divorced 

201 

346 

1,091 

101 

172 

k, i05 

Sweden : 




i 



Married 

63 

| 114 

453 

66 

96 

364 

Single 

83 

1 204 

690 

01 , 

. 120 

528 

Widowed or divorced 

1 104 

190 

856 

98 

- 132 ! 

698 


(3) Nonresident*—Hospitals and Institutions .—Frequently 
a hospital or other institution will be located in one commu¬ 
nity while its patients or inmates will come largely from other 
places. The extent to which this is true depends upon the 
nature or reputation of the hospital or institution. The 
result jnay be that the local death-rate will be affected to an 
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reciable extent by deaths of non-residents in such insti¬ 
tutions. In England and Wales an attempt has been made 
during the last two or three years to overcome this difficulty 
by the allocation of all deaths so far as possible to the 
locality of usual residence. 



(4) Influence of season .—As a rule, mild winters and 
cool summers lower the death-rate, the former especially 
in the old and the latter in the young, especially in 
infants, the saving arising chiefly from the drop in deaths 
from Diarrhoea. There is generally a summer maximum 
in Diarrhoea and Thrush ; in winter, in diseases of the 
heart, lungs and liver, and in spring, in Small-pox and 
Pertussis, 


(5) Influence of age .—This appears marked in certain dis¬ 
eases : Diarrhoea, Erysipelas, Small-pox and Pertussis have 
a maximum mortality in the first year (Small-pox has a 
second maximum at age 25). Measles, Scarlet Fever and 
Diphtheria have their highest death-rates during the first 
few years of life. Cancer increases from age 25 onward, and 
Phthisis, which appears to be at a minimum at the 5—10 
age period, increases thereafter up to 45. 


(8) Influence of the birth-rate. —Death-rates are said to be 
influenced by the birth-rate. If there is a high birth-rate, 
there must be a large proportion of infants and voting children 
in the population, and as the death-rate in infants is high, 
the general death-rate of the district must be raised ; but, 
if this high birth-rate be continued over a long-period, then 
there will be not only a large number of infants but also of 
young adults in the population of an age at which mortality 
is usually low ; and moreover, one must remember that a 
high birth-rate implies the presence in the district O' adults 
at the child-bearing age, and among them also the death-rate 
is low. The mean age of a population really governs the 
death-rate, for the lower the mean age of the living, the lower 
should be the death-rate. 
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(7) Influence of occupation .-—Various methods of classi¬ 


fication may be adopted, a very useful one being professional, 
domestic, commercial, agricultural and unoccupied. Simi¬ 
larly, there are various methods of comparison, e.g. 9 different 
trades may be compared on the basis of the mean age at 
death of those engaged ; or again, the comparison may be 
made by the proportion between the numbers engaged in 
and dying in any occupation expressed as a rate per 1,000. 
Both these methods fail to take into account the different 
ages of those engaged in the various trades, and for that 


reason the best method is that which compares the mortality 
of those engaged in one occupation of a definite age with 
the mortality of those engaged in another of the same age. 

Now, in all statistics relating to occupational mortality, 
there are certain sources of error arising chiefly from vague¬ 
ness, in the census returns, of occupations, or from the fact 
that those who follow different industries do not always 


start on equal terms, e.g., in general, a weakling would not 
become a navvy or a blacksmith, but rather take to a trade 
requiring less strength. On the other hand, a weakly indi¬ 
vidual may start in an occupation which requires much 
strength and endurance and finally have to abandon it for 
a trade less strenuous and so tend to raise the death-rate 
in the latter. 


The causes which render certain trades more or less harm¬ 
ful include bad lighting and ventilation of work-rooms with 
perhaps over-crowding, long hours and over-work, exposure 
to extremes of temperature and to vapours and gases and 
to dust, whether mineral or organic; moreover, certain 
trades appear to encourage the habit of intemperance. Dr. 
Tatham in his letter to the Registrar-General on the mor¬ 
tality in certain occupations in the three years 1900—1902, 
deals at length with the mortality incident to the chief in¬ 
dustries of England. This latter appears as a supplement 
to the 65th report of the Registrar-General, 1908. Dr. 
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Tatham lias selected, as the main working pari- of life, the age 
period 25—65 and has prepared a comparative mortality 
figure for each occupation depending on the rates of mor¬ 
tality at the several age-groups. 

The disproportionate effects of work and no occupation 
are well shown in the following table, which represents the 
death-rate per 1,000 living of occupied and unoccupied 
males between 25 and 65 :— 


Class of Persons. 

2.5—45 
Years. 

45—65 

Yearn. 

Occupied males .. .. .. . .J 7*84 

Unoccupied males .. .. .. ..j 36’31 

22'73 

57*01 


This table shows that between 25 and 45, unoccupied males 
die four times as fast a,s occupied, and at the later period 
of life 45—65, nearly 2\ times as fast. During the last ten 
years, the mortality of the occupied has declined by 16, 
which decline has been shared by more or less all industries ; 
but among the following there has been an increase : — 
lacemakers, hosiers, copper and tin miners, general shop¬ 
keepers and labourers. During the same period the mor¬ 
tality of the unoccupied has increased by Jtfa. 

The effects of various occupations on health are shown 
in various tables, from which one sees that at the head of 
the list in regard to healthiness of work are the members 
of the various religious denominations, followed by garden¬ 
ers, nurserymen, and agriculturists in general. At the op¬ 
posite end of the list are to be found general labourers, tin 
miners, and inn-keepers with their servants. Medical 
men have a comparative figure of 950 to 750 of the legal 
profession and 524 of the clergy. 
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Comparative Mortality Figures, occupied and 
Retired Males, Age 25—65 :— 


Clerical 



524 

Shoemakers .. 

984 

Agriculturists 



602 

Commercial Travellers 

988 

School masters 



(165 

Printers 

994 

Grocers 



729 

Chemists 

999 

Coal merchants 



731 

Alt Occupied and Retired 


Ironmongers .. 



741 

Mains 

1,004 

Legal 



750 

Tailors 

1,027 

Tanners .. 



774 

Metal workers 

1,027 

Artiste, etc. .. 



823 

including— 


Milk-sellers 



832 

( a ) Lead workers 

1,408 

Drapers 



845 

(6) Zinc workers .. 

880 

Millers 



890 

(c) Copper workers 

1,090 

Bakers.. 



922 

(d) Brass workers 

1,154 

Domestic servants 



927 

(<?) Tool, file and saw 


Stationers 



931 

makers 

1,315 

Bookbinders .. 



934 

Hatters 

1,137 

Saddlers 



945 

Butchers 

1,148 

Medicals 



952 

Transport service 

1,190 

Tobacconists .. 



962 

IL ir dressers 

1,196 

Lithographers 



964 

Musicians 

1,261 

Fishermen 



967 

Publicans 

1,808 


As to the causes of death, Pulmonary Tuberculosis 
and Diseases of the Respiratory System taken together 
account on the average for more than one-third part of 
the total mortality of men in the main working time of 
life, and in some industries the proportion is much higher 
-than this. File makers, potters, cutlers, copper and tin 
miners have from 4—10 times the mortality from Phthisis 
and Respiratory Diseases that obtains amongst agricul¬ 
turists. Coal, iron and stone miners and carpenters appear 
to suffer less severely than the above from Pulmonary 
Diseases. Agriculturists appear to have the same death- 
rate from Respiratory Diseases in general as from Tuber¬ 
cular Phthisis but the following table gives a list of occu¬ 
pations in which the workers suffer more from Tubercular 

Phthi is :— 
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Workers in Industries, 

Phthisis, 

Diseases of the 
Kespiratory 
System. 

Agriculturists 



85 

86 

Carpenters .. 



150 

126 

Bakers 



165 

162 

Carpet manufacturers 



180 

J 79 

Bricklayer masons 



104 

183 

Hope-cord makers 



207 

174 

Cycle, motor manufacturers 



217 

164 

Tinplate manufacturers .. 



221 

180 

India-rubber workers 



244 

183 

Brass workers 



272 

228 

Wood turners ,. 



271 

233 

Farriers 



316 

217 

Glass manufacturers 



283 

268 

Chimney sweeps ,. 

.. 


284 

272 

Lead miners 



324 

274 

File makers 



387 

326 

Cutlers, scissors makers 



533 

315 

Tin miners .. 



816 

741 


On the other hand, in the following occupations the work¬ 
ers suffer less from Tubercular Phthisis than from Respira¬ 
tory Diseases in general, viz., iron-stone miners, coal miners, 
wool manufacturers, millers, blacksmiths, gaswork men, 
stone quarriers, chemical and cotton manufacturers, zinc 
workers, lead workers, coal heavers, gunsmiths, copper 
workers, potters and copper miners. 

j he effects of breathing foul, though not necessarily 
dusty, air are seen in the following table which gives a 
list of twenty industries in which the workers appear to 
suffer injury in various degrees. The table indicates that 
in 14 industries the workers succumb to Pulmonary disease 
from twice to three times as fast as do agriculturists 
generally. It further shows that in 18 out of the 20 
industries, the workers die more from Phthisis than from 
diseases of the lungs other than Phthisis, the excess ranging 
from 13 per cent, in the case of hatters to 139 per cent, in 
the case of lithographers. 
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Workers in Industries. 

j Phthisis. 

Diseases of the 
Respiratory 
System. 

Agriculturists 



85 

86 

Artists and eng ravel's 

♦ ■* • 

. V 

156 

111 

Drapers 

.» 

. , 

203 

105 

Watchmakers 

., 

, > 

189 

127 

Commercial clerks 



202 

121 

Saddlers 



224 

122 

Lithographers 


• , 

261 

109 

Law Clerks 



251 

125 

Look and key makers 



224 

161 

Cabinet- makers? 

• * 


228 

166 

Tailors 



248 

157 

Textile dyers 



193 

218 

Gene ral shopkeepers 

.. • 


354 

308 

•Shoemakers .. 



271 

149 

Tobacconists 



246 

177 

Hairdressers 



258 

172 

Printers 



300 

131 

Bookbinders 



275 

174 

Musicians ,. 

., 


324 

178 

Hatters 



280 

248 

1 


Effect of Chronic Lead-poisoning, 

The following table, which refers to the occupied males 
only, shows the mortality due to lead-poisoning in certain 
trades. Taking the standard mortality as unity, lead work¬ 
ers have a mortality 103 times as great, file makers 57 times,, 
painters and plumbers 22 times, potters 9 and glass work¬ 
ers 8. With the exception of painters and plumbers, the 
figures show* a considerable decline on those of the previous 
decade. 

This decline is possibly due to the supervision which is 
exercised on those trades carried out on a large scale, by 
Factor}' Inspector, etc., as opposed to trades such as plumb¬ 
ing and painting, where the same trained supervision is not 
in force. 
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Comparative mortality figures. 


Workers in Industries. 


1890-91-92. 1900-01*02. 


Glass workers 
All occupied males 


rue rua'Keis •» 
Plumbers and Painters 
Potters .. 


Lead workers .. 
File makers 


243 

87 

22 

19 

13 


103 

57 

22 

9 

8 


(8) Influence of density of population .—The density of 
population can be calculated in terms of so many persons to 
each square mile, or in terms of so many acres occupied by 
each person in the population. Tables compiled in former 
years would appear to show that when there are more than 
400 persons per square mile, then the death-rate increases 
with the density, other things being equal, not in direct 
proportion but as the root 

Newsholme, however, has pointed out that there is little 
or no connection between such density per se and a high 
mortality, and that the true index of density is the number 
of persons per occupied room. Modem experience in regard 
to hotels, flats, barracks, etc., has shown that if a proper 
regard is paid to the sanitary construction and conduct of 
a building, the influence of the number of persons per acre 
is practically negligible. Two localities may have the same 
absolute density of population and yet the death-rates may 
vary widely, by reason of the fact that one district may be 
well planned with wide main streets and open cross streets 
and the other may consist mostly of closed courts and alleys 
with no through ventilation, and bad lighting. Of course, 
given precisely similar conditions in two districts, then 
naturally the more persons there are per acre, the greater 
should be the death-rate, if only on account of the increased 
facilities for the spread of infectious diseases. There must- 
be a limit to the number of houses which can be erected 
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on a given area without causing injury to health, and it has 
been distinctly shown that, in similar districts, a definite 
relationship exists between density per acre and the death- 
rate, but this is due to the fact that, all things being equal, 
density per acre is dependent on the number of persons 
per room, and that, beyond doubt, exercises a powerful in¬ 
fluence on sickness and the death-rate for two reasons : 
(]) the greater the number of persons per acre, the more 
are infectious diseases spread and the greater the injury 
to health from breathing impure air ; and (2) a higher pro¬ 
portion of persons per acre implies a greater degree of 
poverty, with the result that food is liable to be deficient 
both in quantity and quality; and also intemperance and 
vice in general add their effects to those produced by over¬ 
crowding. In England, as a whole, it is found that the per¬ 
centage of over-crowded tenements is higher among one 
than 'two-roomed tenements and much higher in the latter 
than among three-roomed, falling to a comparatively low 
point for four-roomed tenements. Dr. Niven has published 
certain statistics in this connection relating to the City 
of Manchester. 


§L 


Booms in tene¬ 
ment. 

Death rates per 1,000. 

All Causes. 

Zymotic. J 

Phthisis. 

Respiratory 

Disease in general. 

1 

1 32 • 7 

7*4 

2 4 

7-0 

2 

1 21-3 

4-5 

1*8 

4*6 

3 

13-7 

1-9 

12 

2*4 

4 

| n-2 

1 ;V' ^y.V 

1*0 

0-7 

2*0 

• x 


In 1892 the average density in England was about 500 per 
square mile or O’8 per acre. At the present time the density 
is 0-9. In Bombay the average density per acre is 67, 
and the density varies from 7 2 per acre in .Sion 
to 638*2 per acre in Second Nagpada. That density per sc 
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cause of a high rate is shown by the experience 
of the huge hotels and flats now seen in many large cities. 



(9) Influence of sex ,—On the whole, the death-rate among 
women is much less than among men, but the mortality 
appears to be higher in females from Rheumatism, 
Erysipelas, Diphtheria, Cancer, Anaemia and Pertussis. 


Rates per 1,000 living ; corrected for age and sex. 


Year. 

Males. 

Females. 

1881-1885. 

19*7 

17'8 

1886-1890. 

19*8 

17-5 

1891-1895. 

19*6 

17*5 

1896-1900. 

18*8 

16*5 

1901-1905. 

17*1 

15-0 

1906 . 

16-4 

14*4 

1907 . 

16*0 

14* 1 

1908 . 

16*7 

13-7 


Iotantile Death-rates. 

The infantile mortality is occasionally stated as a propor¬ 
tion per 1,000 of the general population, or again, as a pro¬ 
portion to the total deaths. 

The most usual method adopted, however, is that which 
states it as a proportion of deaths of infants under one year 
of age to the total number of births registered during the 
year. 

It is obtained by multiplying the actual number of deaths 
of infants under one year by 1,000 and dividing by the number 
of births during the year. 

In England and Wales in the year 1913, there were 95,608 
deaths among infants, giving a death-rate of 108 per 
1 , 000 . 


64 
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Year. 

1896- 

1900. 

1901- 

1906. 

1906- 

1910. 

1911 

( 

1 1912 

1913 

Death-rate 

156 

138 

i 

117 

130 

95 

108 


If the records for a long series of years be examined, it will 
be found that the mortality rates are subject to wide fluc¬ 
tuations and that these are most marked in the 3rd quarter 
of the year, when epidemic Diarrhoea becomes most prevalent. 

This excessive rise has been shown, to be associated with a 
high summer temperature, especially when accompanied by 
deficient rainfall. 

Recent investigations tend to show that there is some 
association also with the increase in the number of the 
domestic house fly. 

As a rule, he infant mortality is lowest in a purely agricul¬ 
tural district, and highest in mining centres and large towns 
associated with large textile works. 

Table showing Infantile. Mortality in urban and rural 
groups. England and Wales . 


Cause of Death. 

Ratio of urban to rural mortality, the 
latter being taken as 100. 

Under 3 
months. 

3—6 

months. 

1 

j 6-12 

mths. 

Under 

1 year. 

All Causes 

114 

152 

1 

130 

Whooping Cough .. 

72 

87 

0 

85 

Diarrhceal Diseases 

221 

263 

305 

263 

Premature births 

104 

179* 

67* 

105 

Congenital Defects 

118 

119 

78 

115 

Atrophy, Debility and Ma¬ 





rasmus .. . , 

97 

129 

167 

106 

Tuberculous Diseases 

156 

166 

163 

158 

Convulsions . 

109 

101 

88 

104 

Bronchitis and Pneumonia. 

122 

149 

150 

140 


* These rates are of little significance owing to the paucity of the data 
on which they are founded. 
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The following table gives the crude infantile death-rate 
in Bombay City during the period of 1901-1920 : — 


Year. 

J Rate. 

Year. 

[ Rate. 

1901 

574*5 

1911 


379*8 

1902 

542*8 

1912 


448-2 

1903 

532*3 

1913 


381*1 

1904 

459 2 

1914 


385-1 

1906 

557*1 

1915 


329’2 

1906 

534-7 

1916 


387-8 

1907 

423*6 

1917 


409*6 

1908 

450-1 

1918 


590*3 

1 1909 

404-7 

1919 


652*8 

i 1910 

413-9 

1920 


552-2 


It is necessary to point out, however, that serious as the in¬ 
fantile death-rate is in Bombay, it is not so excessive as the 
above rates wquld appear to indicate. This is due to the fact 
that, although all deaths are accurately known and register¬ 
ed, the same standard of registration does not obtain in respect 
of births, owing to obvious differences in the sources of inform¬ 
ation and the secretive habits of the people in regard to births. 

The subject of infant mortality has, of late years, greatly 
attracted the attention of the public health authorities and 
others interested in the waste of infant life. 

In the report for 1910 on the public health of Bombay, 
great stress was laid on the fact that the figures were fallacious, 
because the number of infants dying during the year under 
the age of 1 year, calculated on the number of births regis¬ 
tered, is incorrect as many of the infants dying were not 
registered as born. 

In the Annual Report of the Registrar-General, England 
and Wales, it is seen how the birth-rate is measured and it 
is necessary to adopt that system to explain the necessary 
correction in Bombay. 

Among the several factors affecting the birth-rate, note 
must be taken of the changes in the women of conceptive 
ages in the population and of the changes in the age 
constitution of the married female population ; as also 
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•f the custom prevailing in Bombay for pregnant women 
to leave the City and return with a child 2 or 3 months old. 

The crude birth-rate, i.e., the proportion of registered 
births to the total population at all ages, is sufficient for com¬ 
paring the birth-rate in a population from year to year in 
other countries: but in India many corrections must be made. 

While in conjunction with the death-rate it generally affords 
a ready means for gauging the natural increase in a popula¬ 
tion, in India again this would be a fallacy, as the crude birth¬ 
rate is not adapted for comparison over a long series of years, 
because it takes no account of the effect of the changing con¬ 
st! tution of a population in regard to age, sex, condition 
or marriage. It is desirable, therefore, to make a comparison 
of birth-rates, based not only on the total population but also 
on the number of possible mothers. 

In order to get at a true statement, it would be necessary to 
include all those children, who are bom out of Bombay, of 
mothers belonging to the City, and brought to Bombay after 
birth. 

During 1920, 4,172 of such children under one year of age 
were primarily vaccinated in Bombay, but a large number 
must have escaped vaccination either by death or postpone¬ 
ment. From the vaccination returns it is seen that 57’ 64 per 
cent, of the births registered were vaccinated during theyear; 
it may therefore be assumed that 57 * 64 per cent, of the un¬ 
registered children were also vaccinated ; the balance of 42* 36 
having escaped vaccination through one cause or another. 

Thus the infantile population in the City during 1920 works 
out as follows :— 

No. of births registered .. .. .. .. 19,731 

„ ,, unregistered (of children vaccinated 

in Bombay) .. .. 4,172 

„ ,, unregistered and which escaped vac¬ 

cination (being 42*36 
per cent.) .. .. 3,066 

Total No. of births 


26,969 
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’hat this is not over-estimating the figure is borne out by 
the fact that while in 1907 in England the birth-rate per cent, 
of females between 15 to 45 yean; of age is 10 5, in Bombay it 
is 14*3 and in Glasgow 11’4 ; while the percentage of child¬ 
bearing women between the ages of 15 and 45 to the total 
female population is 77'6 in Bombay, it is 46 in England, 
while the percentage of married women between the ages of 
15 to 20 in Bombay is 76*4 compared with * 7 in England. 

The birth-rate stated in terms of the total population 
(crude birth-rate) must, however, obviously vary with the 
proportion of females of conceptive ages in the population 
and with the age-constitution of the married female popula¬ 
tion. Hence the comparison of birth-rates should be based 
not only on the total number of population but also on the 
number of possible mothers. 

These variations, as revealed by the census of 1911, are 
shown in the following statement :— 


Sf 

O rt St) 

Ifc-g <* 

° <j) «* 

S 

III 

5 m f; 

HI 


■8 2 
■e! 

a-3 

p, 

§! . 

o5>> 

5am 
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Of the married women 
aged 15-45 years* the 
proportion per cent, of 
four groups of ages. 


Aged 

15-20 

years. 


Aged 

20-25 

years. 


Aged 

25-35 

years. 


Aged 

35-45 

years. 


|| 

S3 


O-Z 

c-5 


Birth-rate calculated 


-3 4 . 
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SS 

S~ 


e a* 
©2 


a* 

& 


o « 

O c 

o| 

(_ «3 
£ 


I i 

“I & 
111 
fell 


1901 

22-05 

77-08 

18-55 

25-60 

39-85 

16-49 

714-34 

1901 

17-42 

79-00 

1906 

22-61 

77-04 

17-62 

27-69 

39-89 

14-77 

738-45 

1906 

| 21-24 

93-93 

1911 

21-28 

76-75 

18*26 

27*30 

39-69 

14*75 

716-75 

1920 

I 20-14 

94-62 




































Sanitation, in India. 


Besides the factors which influence in common the hi 
rate of every community, there are some peculiar to 
Bombay :—(1) the fairly well-established custom of sending 
prospective mothers home to their parents where the baby 
has a better chance of life, so that there is in the City a num¬ 
ber of children of mothers belonging to the City but born 
outside it, and therefore not registered; (2) the omission 
of parents or relatives to register "births, through ignorance 
or neglect, so that there is a considerable number of children 
who have escaped registration. 

The infant mortality, then, should be calculated on the 
corrected number of births, which in 1920 would be 26,969 
giving an infant mortality of 404*0 per 1,000 of the births 
compared with 228* 3 per 1,000 for the whole of India, which, 
although very high, is not an unreasonable difference for 
a large city and is much nearer the truth than when calculat¬ 
ed only on the number of births registered during the 
year. 

The inquiries into the causes of death of infants under one 
year and the mortality due to puerperal disease are con¬ 
tinued from year to year in Bombay. 
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—'^fhjmmary of Inquiries and 
*^3>of work of Municipal 

Curses and Mid wives. 

1910. 

1911. 

1912. 

1913. 

1914. 

1915. 

1916. 

1917 

1918. 

1919. 

1920, 

Total number of births (including! 
still-born) registered *. 

21,505 

23,135 

23,186 

21,236 

21,240 

1 

21,584 22,667 

| 

23,538 23,798 

22,744 

1 

21,609 

Percentage of still-births to the 
total number of births regia- 












iered 

7*2 

7*6 

7*1 

7*4 

7*3 

7-0 

7 3 

8*0 

8*6 

8*3 

8*6 

Number verified by the Nurses .. 

12,762 

13,578 

14,417 

13,639 

13,950 

13,571’ 14,263 

15,183 

13,256 

1,330 

12,903 

Percentage of the number verified 
to the total . 

59*3 

58*7 

62*1 

64-2 

65 6 

62*8 

62*3 

! 

64*5 

i 

55-6 

1 

49*8 

1 59*7 

i 

Percentage of the confinements 
unattended . 

15*2 

12*7 

13*0 

12*8 

9*5 

6*3 

4*9 

1 

4*9 

4*4 

5*1 

1 « 

Percentage of the confinements 
attended by unskilled women . 

59*6 

60*7 

59*6 

60*0 

63*1 

61*1 

61*1 

57*9 

i 

55*4 

58*5 

61*0 

Percentage of the confinements 
attended by qualified Nurses 












(including Municipal) 

120 

13*2 

13*9 

14-2 

13*7 

15*9 

14*5 

15*5 

16 0 

13*8 

14*2 

Percentage of the confinements 
attended by Municipal Nurses . 

5*6 

5*5 

6*6 

8-7 

8*7 

10*5 

9*4 

10-5 

' 10*4 

9*0 

9*7 

Percentage of children born in 
Hospitals 

13*2 

13*2 

13*5 

12*8 

13*5 

16 6 

19*3 

21*4 

23*8 

22*3 

22*1 

Percentage of children born in 
healthy condition 

68*9 

74*9 

73*7 

71*9 

75*2 

76*9 

78*2 

! 

79*2 

! 75*5 

75*3 

71*4 

Percentage of children fed on 
breast . 

59*8 

69*7 

66*5 

68*4 

62*7 

70* 1 

69*9 

75*2 

69*1 

! 

78*4 

69*3 

Percentage of children dying with¬ 
in 30 days . 

11*8 

11*5 

11*8 

10*7 

10*6 

9*7 

10*3 

i 

U3 | 

13*3 

17*1 

12*4 

Percentage of the cases where the 












mothers left home for work .. 

27*9 

34*4 

I 

29*7 

30-6 

33*0 

33.2 

32-3 

36 0 

i 

| 36-1 

35-4 

1 

* 32-4 
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The following table .shows the number of births registered in this city during the years 1910 to 
1920 and also the various causes of death in infants uuder one year of age. The percentages 
of deaths under various diseases shown in the table are calculated on the total number "of 
deaths under 1 year of age :— 


- 

1910. 

1011. 

1912. 

1913.| 

1914. 

1915 

1916. 

1917. 

! 1918. 

1919. 

j 1020. 

Number of children registered .. 

19,039 

21,376 

21,518 

19,344 

19,679 

20,052 

21,180 

21,651 

21,733 

20,730 

19,731 

Number dying before 30 days .. 

2,844 

2,815 

2,937 

2,591 

2,588 

2,417 

2,831 

2,975 

3,487 

3,712 

#,568 

Cause of death. Debility in 

2,219 

2,036 

2,152 

1,908 

1,914 

1,788 

2,984 

2,178 

2,606 

2,689 

2,968 

.Numberdying between the ages 












of 1 to 6 months 

2,569 

2,426 

3,188 

2,203 

2,360 

1,990 

2,575 

2,692 

4,180 

4,306 

3,226 

Cause of death, Diarrhoea 

. 8-09 

7-04 

8-09 

6-85 

6-69 

7-33 

5*82 

4-61 

2*82 

3-90 

6-29 

»» ,» Convulsions 

30*24 

30-62 

28*32 

31-50 

28*94 

26-63 

28-23 

31-39 

29-23 

29-05 


»» *» Bespiratory Dise¬ 












ases 

36-74 

38-49 

39.11 

37-81 

44*06 

43-06 

43-14 

42*39 

40*47 

40-71 

45*90 

»» „ Debility .. 

11-67 

9-23 

11-10 

11-75 

983 

i 

10*G5' 

1 

6-0lj 

9-92 

11-65 

11-93 

13*85 
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e practical remedies are :—The provision of lying- 
in hospitals f or the poor and free medical attendance, and the 
provision of a nurse before and after child-birth : the provi¬ 
sion of lying-in hospitals will, by giving the mother good 
food, nursing and skilled attendance, do much towards 
giving the infant a start in life and enable the mother to 
provide breast-milk to support the child ; (2) the education 
-the Indian midwives at the hospital and the registration 
and licensing of these women ; the control over the Indian 
women who attend the confinements is of the greatest impor¬ 
tance, and a hospital such as suggested would do a great deal 
in the direction of training such women ; and it would 
provide out-door qualified women free, or at a small fee, 
who would be able to attend and advise the mother du¬ 
ring and after confinement; (3) the introduction of a section 
of the Act so as to prevent a woman without a certificate 
and license from attending on a confinement; only women 
thus trained should be allowed to attend confinements 
and all such women licensed and registered ; (4) the provi¬ 
sion of Municipal milk depots where women could obtain 
pure milk at a small cost. 


The above are some practical suggestions for the reduc¬ 
tion of infant mortality, the reduction of mortality in women 
during puerperal state and the improvement of the health 
and physique of the child. 

They are all in force in most cities of Europe and America, 
where the State acknowledges its duty towards the people. 
A great deal is done by philanthropy and much by State- 
aided institutions ; but much is done, with the result that 
infant mortality has been greatly reduced. 

In the whole of England and Wales the infant mortality 
rate in 1919 was 89 per 1,000 births, while in some other 
large towns it was as shown below. It was 552 ■ 22 in Bombay 
City in 1920 :— 
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London .. 

Birmingham 
Liverpool 
Manchester 
Sheffield . . 

Leeds 

The following table is of 


<SL 


.. 104 per 1,000. 

.. 122 „ 

.. HO „ 

.. 129 „ 

.. 132 „ 

.. 124 „ 

interest in comparing the rates 


obtaining in different parts of the world 


Countries, 


i 

1806- 

1900, 

1900- 

1905 

1906- 

1910. 

1011, 

j 1912. 

1 1013, 

1914 

England and Wales 



156 

138 

117 

130 

95 

108 

105 

Scotland 



121) 

120 

112 

112 

105 

no 

111 

Ireland 



106 

98 

94 

94 

86 

97 

87 

Australia 



112 

9? 

78 

08 

72 

72 

71 

New Zealand 



80 

76 

70 

56 

51 

59 

51 

Austria 



226 

216 

202 

207 

180 



Franco 



150 

180 

126 

117 

78 



Prussia 



201 

190 

168 

188 

146 

* . 


Belgium 



158 

148 

141 

167 

120 

,, 


Denmark 



132 

110 

108 

106 

03 

94 

*08 

Sweden 



101 

91 

78 

72 

71 


.. 

Js orway 



96 

81 

70 

65 

68 

*65 


Italy 



168 

168 

153 

168 

130 

137 


Japan 



153 

154 

159 

157 





In 1908 a Conference was held in London at which all the 
principal public health authorities were represented. The 
Conference was presided over by the Right Hon’ble John 
Burns. M.P., and the following resolutions were passed :— 

1. That the Education department be urged to add instruction 
in elementary hygiene, with reference to the dietary and rearing 
of infants, to their present scheme for systematically training 
girls in the senior classes in the practice and the principles of 
personal hygiene and the elements of dietary, 

2. That in the opinion of this Conference immediate legislation is 
required enabling sanitary authorities to establish cr support 
depots for the supply of pure or modified or sterilised milk, and 
to defray the cost out of the moneys available for public health 
purposes. 

3. That in view of the information submitted, the Conference is of 
opinion tnat all still-births should be notified within 48 hours to 
the Medical Officer of Health of the District in which they occur 
and that no burial should take place without a medical certificate. 

4. That notification of all births be given within forty-eight hours 
to the Medical Officer of Health of the Distriot in which they occur. 

5. That in the opinion of this Conference the question of the insurance 
of infant lives under twelve months is one - demanding serious 
consideration, and with a view to receiving reliable information, 
the Government should be asked to grant a Departmental Com* 
rnittee of Inquiry on the whole question. 
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(a) That the period of one month’s abstention, from factory work 
away from home now imposed on mothers be extended to at 
leaet 3 months, and that on their return to work, evidence must 
bo produced satisfactory to the local authority that proper 
provision has been made for the care of the child. 

(6) That no employer of labour shall permit a woman advanced 
in pregnancy to engage in factory lalxrnr, unless her ability there¬ 
for has been certified to the satisfaction of the local authority. 

7. (a) That having regard to the ascertained fact that in centres of 

industries, where women are largely employed away from their 
homes, an excessive number of deaths of infants takes place, and 
that this is contributed to by the improper conditions existing at 
the houses in which infants are placed out to nurse, it is necessary 
that the persons by whom and the places into wliich infants are 
received should be under supervision by the local authority. 

(b) That tlie Infant Life Protection Act be amended to remedy 
abuses which are not at present provided against. 

8. That all preparations offered or sold as food for infants should be 
certified by a Government Analyst as non-injurious and that 
each packet should contain its analysis. 

9. That the Dairies, Cowsheds and Milkshops Order is defective and 
that any amendment should extend the definition of disease as 
applied to animals and should make the provision of regulations 
by local authorities compulsory. That the scope of the regula¬ 
tions should be extended to cover dirty milk, and should enable 
local authorities to prohibit the sale of any milk which fails to 
comply with the conditions of purity agreed upon. 

That in the opinion of this Conference the appointment of 
qualified women specially trained in the hygiene of infancy is 
necessary as an adjunct to public health work. 

That in the opinion of this Conference the Midwives Act, 1902, 
should be extended to Scotland and Ireland. 


The Midwives Act, 1902. 


The object of this Act is to provide skilled attention, for 
poor women in child-birth ; to reduce to a minimum the ac¬ 
cidents in labour which result often in permanent injury to 
either mother or child, or both ; and to abolish a class of 
infective conditions known as Puerperal Fever, which with 
skilled care are entirely preventable. 

Section I of the Act prohibits any woman, who is not cer¬ 
tified under this Act, from using the title of midwife imply¬ 
ing that she is so certified. Provision for the certification 
of existing midwives is made by section II, the chief one 
being that any one who can show that she has been in bona 
fide practice as a midwife for twelve months before the pass- 


ing of the Act may be certified, provided she makes an s j 


1020 


Sanitation in India. 



cation before the 1st April, 1905. Should she omit to make 
such application, she is not allowed to practise midwifery 
except under the directions of a qualified medical practi¬ 
tioner after the year 1910. By section X of the Act, every 
certified midwife is required to notify the local supervising 
authority, in the month of January each year, if it be her 
intention to practise within the area of such local authority. 

The Central Midwives’ Board have made rules for the pur¬ 
pose of regulating and restricting within certain limits the 
practice of midwives. It* is the duty of the local supervising 
authority to ensure that such rules are complied with, and in 
detail the work to be done by the local authority is as fol¬ 


lows : 


1. To exercise general supervision over all midwives practising within 
their area, in accordance with the rules made under the Act. 

2. To investigate charges of negligence or misconduct on the pert 
of any midwife, and to report the same to the Central Mid wives 4 


Board. 


3. To suspend any midwife from practising, in accordance with the 
rules under the Act, if such suspension appears necessary in order 
to prevent the Rpread of infection. 

4. To report to the said Board the name of any midwife, convicted 
of an offence, practising in the area of the local sanitary authority. 

5. To supply the Secretary of the Board each year with tho names 
and addresses of all midwives who have notified their intention 
to practise. 

f>. To report at once to the Board the death, or the change of address 
of any midwife. 

7. To give due notice of the effect of the Act to persons at present 
using the title of midwife. 


Causes operating in bringing about a high Infantile 

Mortality. 

Many of the factors are common in every locality. For 
convenience they may be divided into ante -and post-natal 
causes ; but it must be remembered that certain causes ope¬ 
rate during both periods of existence, e.g. 9 the employment of 
women both before and after labour, poverty, intemperance, 
venereal disease and insanitary surroundings, etc. 
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1. Ante-natal Causes. 


I)r. J. W. Rallautine has brought into prominence the part played by 
ante -natal causes, including parental alcoholism, in swelling the infantile 
mortality rate and also lessening the birth-rate. As pointed out by him, 
from the third month onward the infant is brought into close relation with 
its mother. The placenta, amongst other functions, acts as a filter and 
elements which make up the fcetal tissues such as bone, muscle and blood 
are transmitted by the placenta from the mother’s blood to the foetus. 
But it does not follow that the elements pass in the same chemical com¬ 
binations as those in which they are afterwards found in the foetus. In 
the case of maternal Tuberculosis and certain mineral poisons, the placenta 
also acts as a filter. When, however, the filtering functions break down, 
then germs, toxins, toxic subdances, and sometimes anti-toxins, agglutinins 
and hcemolysins flow across into the foetus. When this happens, various 
ejects may be produced. The foetus may die at once from the action of 
the poison., or it may develop a disease in a form different from that which 
is found in the mother, or the pregnancy may end in abortion, or, in the 
later stages of gestation, in premature birth, and the infant may develop 
the disease after birth and either die or recover from it. There is another 
evil effect that the failure of the filter may have on the infant, viz., the 
production of malformations, deformities and monstrosities. According 
to the same writer, there am three ways at least in which ante-natal morbid 
conditions may influence infantile life and health:— (1) the production of 
abortion* which may result from conditions such as Syphilis, Nephritis, 
Alcoholism, etc. The life lost, it is true, is that of an immature organism 
but one which, if ante-natal conditions had continued to be normal, would 
in a few months have been of precisely the same value as that of any. full¬ 
time infant. In city populations it is stated that one pregnancy in 5 ends 
in abortion : if this be true, it is at once evident that the prevention of all 
abortions would increase the birth-rate by 20 per cent. From a statistical 
point of view it may be true that abortions are not infantile deaths and 
therefore do not swell the mortality figures, but at the same time it is the 
l° Hi: a potential infant. (2) Influence of premature birth*. Premature 

labour tends to increase the infantile death-rate. The infant, has a better 
chance of surviving if it comes from a healthy mother and has been delivered 
at an earlier date, not lx* cause of disease, but in order to get it safely through 
contracted maternal canals. Premature infanta born to diseased mothers 
are very difficult to save alive, e.g., when the mother has Syphilis, or eclamp¬ 
tic seizures, or chronic Bright’s Disease or is an habitual inebriate, or has 
had placenta praevia or accidental haemorrhage. The child may die owing 
to the transference to it from the mother of the germs of her dipease, or 
again the child may die by mason of its prematurity alone. (3) Influence 
of fcetal lie ease and deformities. Ante-natal morbid states of the infant 
tend to increase the infantile death-rate even when they do not cause 
either abortion or premature labour. The disease or deformity may pro- 
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dace various results, e.g., the health of the foetus may have been so dis¬ 
turbed as to result in ante-natal death and the birth into the world of a 
dead foetus or it may make it impossible for the foetus to stand the strain 
of being bom, causing it, in other words, to be still-born. Again, tho post¬ 
natal life of the infant may be very precarious as the result of deformities 
or disease, e.g., hare-lip and cleft palate, when combined, render feeding 
a difficult problem; similarly congenital heart disease greatly increases 
the risk in the event of the development of Bronchitis or Pneumonia, 
Fmtal Ichthyosis may, after birth, cause pathological alterations in the 
infant’s internal organs which sooner or later result in death ; and, lastly, 
any grave state of a mother in her pregnancy,, as for instance, renal disease 
or Hyperemesis, may so interfere with the ante-natal nouris hment of the 
infant in the uterus as to cause it to suffer from what is vaguely termed 
congenital debility. 

2. Influence of Parental Alcoholism. 

Over-indulgence in alcohol increases sterility, abortions, premature 
labour, dead births, and the birth of delicate children especially seen in 
chronic cases. Its influence is due rather to changes in the maternal 
kidneys and placenta than to any direct influence which the drug has upon 
the foetal tissues themselves. There is a sensibly higher death-rate among 
the infants of the mother whose inebriety was developed at an early period. 
In not a few of the cases in which a mother gave birth to a deformed child 
there was evidence of chronic alcoholism. 

Appended is a table showing the deaths of children under one year from 
immaturity per 1000 births, during the period 1880-1914:— 


Cause. 

Proportion of Deaths to 1,000 Births (both sexes.) 

1886- 

1890. 

1891- 1 
1895. | 

18S0- 

1900. 

1001- 

1905. 

1900- 

1010 

1911. 

1912. 

1913. 

1914. 

Premature Birt.fc .. 

16-1 

| 18-4 

19*0 

20*2 

19*9 

20*1 

10-0 

20*0 

19*7 

Congenital Defects 

3*2 

3 6 

3*9 

5*7 

6*6 

5*4 

5*3 

5*7 

5*6 

Debility, Atrophy 
and Inanition .. 

22*8 

22*7 

21 *7 

18*7 

15*6 

15'9 

12-0 

13 6 

124 

Total 

42*1 | 

44*7 | 

| 45*2 

44*6 

1 421 

I 41 ’ 4 ! 

37*8 

39*3 

37*7 


As stated by Newman it is evident, if infante die within a few days or hours 
of birth, or, even if dying later, show unmistakable signs of having been 
unequal to tho call of bare physical existence, that there must be something 
more than external conditions of food and management which is working 
to their hurt. The explanation is clearly to be found in ante-natal causes. 
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Ratio of mortality among infants to 1,000 births registered in Bombay City. 


S2F 

1886- 

1890. 

1891- 

1895. 

1896- j1901— 
1900. ! 1905. 

1906. 

j 

1907.! 

i 

1908. 

1909. 

1910. 

1911. 

1912. 

1913. 

1914. 

1915. | 

r 

1916. 

1917. 

1918. 

1919. 

1920 

Premature 
Birth .. 

( 1*1} 2-0 

i i 

4*3 

5*3 

9-6 

9*5 

I 8-8 

j 

7*3 

8 *C 

10*1 

9-2 

i 

9-5 

10*5 

16-8 

15*9 

16*8 

j 18*5 


Debility .. 

’ 115 8 

1 108 *3 

198-8 

178*1 

175-8 

145*8 

142 4 

132-3 

j 

128*7 

110*5 

119*9 

112-3 

111*1 

99*8 

- 02*2 

115*2 

145-8 

159*0 

179*8 

All Causes. 

| 397’9 

! 464 6 

i 

711-3 

530*0 

534*7 

423 6 

450*1 

’ 404*7 

413*9 

379-8 

448-2 

3811 

385*1 

329*2 

387*8 

409*6 

590*3 

652-8 

j 

552*2 


3. Influence of the Employment of Married Women in Factory Labour. 

The results of Reid's inquiry into the mortality of children under one year in three clasps of towns in Staffordshire are 
well summarised in the following table :— 


The delegates at the National Conference held in 
London in 190S were of opinion, from the facte 
collected by various authorities, that the period of 
one month’s abstention from work away from home 
now imposed upon mothers should be extended to at 
least three mcTiths, and that on their return to work 
eviden«?e must be produced satisfactory to the local 
authorities that proper provision has been made for 
the care of the child, and that no employer of labour 
should permit a woman advanced in pregnancy to 
engage in factory labour unless her ability therefor 
has been certi&d to the satisfaction of the local authority. Reid, who has written much on this subject, found that taking a 
large numbe T of towns in England, irrespective of geographical position, and classifying them according to the proportion of 
married women workers in each, the infantile mortality rates varied in direct proportion to the number of such workers. Apart 


Classification according to percent¬ 
age of married and widowed work- 
era to female population between 
the ages of lS-oo years. 

12%and 

over. 

Under 
12% but 
over G% 

Under 

6% 

i 

Census population, 1901 

132,299 

j 263,868 

131,508 

Infantile Mortality, 1881 -1890 

195 

165: 

156 

„ „ 1891 1900 

212 

175) 

168 

„ „ 1901-1904 

193j 

158 

149 

1 
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from the more direct results of mothers neglecting their home duties after 
their infants are bom, there is the effect, which cannot very readily be de. 
• monstrated by fibres, as regards the viability of children as yet unborn 
of mothers engaging in other than domes tie work up to the time of their 
confinements. 

4. Influence of Illegitimacy on Infantile Mortality. 

The death-rate among illegitimate children is very much greater than ia 
the case with legitimate, as will be seen from the following table extracted 
from the Registrar-General’s Report for 1914. 

Infantile Mortality in England and Wales 1914— 

ALL CAUSES. 


Age. 

England & Wales. 

Urban Counties 

Rural Counties. 

Legiti¬ 

mate. 

Illegiti¬ 

mate. 

( 

j Legiti¬ 
mate. 

Illegiti¬ 

mate. 

Legiti¬ 

mate. 

Illegiti¬ 

mate. 

Under 3 months .. 

55*21 

i 

110*81 

56*59 

122*83 

49*39 

94*60 

3 to 6 months 

17*71 

42*81 

1 18*93 

16*31 

12*60 

29*93 

6 to IS months 

27*18 

46*98 

j 28*94 

51*15 

19*89 

31*68 

Under l year. ♦. 

100*10 

200*00 

104*46 

220*29 

81*88 

156*27 


In a subsequent note we find that the excess of illegitimate mortality 
is greatest from Diarrhoea and wasting diseases and least from the group 
of common infectious diseases ; the first-named cause being that upon 
which neglect would probably have the most influence, and the last that 
upon which it would have the least. 

A frequent cause of infantile mortality is the ignorance of the mother 
in regard to the proper method of feeding and clothing a child. Apart 
from ignorance, there is the question of insanitary houses and surroundings 
and the difficulties of obtaining a pure milk-supply and retaining it in such 
a condition until consumed. Probably, largely due to those difficulties 
and to the inability of the mother to estimate, at their proper value, ill© 
plausible advertisements of some of the patent fowl vendors, many such 
foods are now given to infants. To meet these conditions, it has been 
proposed, and in many places actually given effect to, to give a course of 
instruction in the elementary schools to girls in elementary hygiene, with 
special reference to the value of jierfdet cleanliness both of the person and 
of the surroundings, and in the dietary and clothing of infants; also to 
establish pure milkd^pOts so as to bring a supply of pure modified or steri¬ 
lised nulk ^ttbin the reach of mothers who, for one reason or another, 
arc unable to suckle their infants. In regard to patent foods, it is suggested 
that legislation should be set in motion to compel all preparations offered 
for sale or sold as foods for infants to be certified by a Government Analyst 
as non-injurious and that each packet should contain a clear statement 
of the analysis of its contents. 
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Influence of Life Insurance on Infantile 
Mortality. 


Influence of Life Insurance. 
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Much has been said and written in reference to infantile insurance and 
there have been several Parliamentary inquiries into the subject. One of the 
earliest was that of the Select Committee of the House of Commons on the 
Friendly Societies Bill of 1854, when the Committee reported as follows 

“ Your committee draws this conclusion that the instances of child- 
“ murder, where the motive of the criminal has been to obtain money 
“ from a Burial Society, are so few as to by no means impose upon. 
“ Parliament any obligation, for the sake of public morality, to legis- 
“ late specially with the view to the prevention of that crime. No 
“ sufficient grounds exist for the general suspicion which seems to 
“ have been entertained on the subject and this suspicion appears 
lt to have been entirely founded upon the few eases brought to trial, 
“ exaggerated by the horror with which the idea of a crime so heinous 
** would naturally be regarded.” 

Writing in 1894. the Chief Registrar of Friendly Societies Of England 
and Wales says : “ upon considering the evidence adduced before all these 
Committees and the Friendly Societies Commissioners, I do not think it has 
materially altered the conclusion at which the Committee of 1854 arrived at.' 

By Clauses 62—07 of the Friendly Societies Act of 1896, all Industrial 
Assurance Cbmp&nies and Friendly Societies are bound by certain regula¬ 
tions, whereby t he amount payable on the death of a child under 5 years 
of age is limited to £6 and, if under ten years, to £10. 

That the insurance of infantile life is open to abuse is evidenced by the 
great caution exorcised by some of toe leading companies, and the definite 
rules laid down, among which may be found the following : (1) No child 
is to be proposed for insurance until 14 days old. If death occurs within 
three months of the policy being effected, no amount is payable, so that no 
money can be received until a child is 4 mouths old. (2) Illegitimate 
children an? not to be accepted till three years old. (3) A Superintendent's 
report is necessary in the case of twins under one year of age. 

So notorious haa the unsatisfactory business in certain portions of some 
towns been, that some companies refuse to entertain proposals from resi¬ 
dents in t hose quarters unless the Superintendent has seen the proposer 
and specially reported upon the situation. 

As these are merely departmental rules of certain companies, it is o brio us 
that, in face of the great competition that exists, companies not in the 
first flight may by slack administration place grave temptations in the way 
of weak individuals. At the National Conference on Infantile Mortality, 
London, 1 ^06, it was resolved that in the opinion of the Conference the 
question of the insurance of infant lives under 12 months is one requiring 
serious consideration and, with a view to securing reliable information, 
the Government should be asked to appoint a Departmental Committee 
of Inquiry upon the whole subject. 


65 



<SL 




X. 

<y 



PROPORTION OF DEATHS TO 1,000 BIRTHS. 






Cans** or’ Death. 
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a 5 
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Weeks 







Months. 
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1. Common In fee- 


00 

001 

0 05 

0-10 

0*16 

0-52 

0-46 

| 0-47 

0-47 

0.49 


0 07 

0*77 

0-86 

0-89 

105 

7*41 

tious Diseases. .. 
















2. Diarrhceal Dis¬ 
eases. 

000 

0 05 

0-17 

0-39 

0*38 

1*00 

2*09 

2*46 

j 2*o6 

2*39 

2*02 

I* 76 

1 * 45 

1*26 

114 

0*84 

0*83 

19*90 

3. Wasting Disea¬ 
ses. 

10-07 

10-33 

3-88 

3-30 

2* 10 

29*68 

t- 04 

2-64 

104 

105 

0*74 

0 55 

0*40 

0*35 

0*25 

0*23 

0 20 

42* 37 

4. Tubercular Dis¬ 
eases. 

000 

0.01 

0-01 

0 03 

0 03 

0-08 

0-23 

! 

0*38 

! 0-46 

i 

0*51 

0-49 

0*44 

0*44 

0-47 

0*41 

0*37 

0*37 

4-85 

5. Miscellaneous 

i’4‘2 

2*42 

1-81 

109 

1-71 

9*35 

6*10 

4*64 

| 3*89 

3*38 

306 

2*89 

2*95 

2*74 

2*51 

2-36 

2*23 

46-10 

Disease*. 
















1. Small-pox 




•• 






0 00 








0 00 

Chicken-pox .. 




-• 



•* 



0*01 


0-01 

0*01 

001 

0*01 



0*05 

Measles 




0*01 

001 

0-02 

0-03 

002 

0-01 

0-03 

0*07 

0*14 

0 19 

0*24 

0*31 

0-37 

0-46 

1-89 

Scarlet Fever 








■ 

0-01 

0*01 


0 01 

0-01 

001 

0-03 

0-02 

002 

012 

Diphtheria and 
Croup. 




•• 



0-01 

0*01 

0-01 

0*01 

0*02 

0*02 

0 02 

0*04 

005 

0-05 

0*07 

0*31 

Whooping-Cou¬ 

gh. 

2. Enteritis 



0 : 01 

004 

0*09 

0*14 

0-48 

0-43 

0-44 

0*41 

0*40 

0*42 

0-44 

0*47 

0* 46 

0-45 

0*50 

504 


0-03 

000 

0 08 

0*07 

0-24 

0-37 

0-45 

0-38 

0 36 

0*27 

0*24 

0-20 

0 15 

014 

0*12 

Oil 

3*03 

0 astro-Enteritis 


001 

0*04 

0*08 

007 

0*20 

0 31 

0*31 

0*34 

0*31 

0*26 

0*20 

0*19 

0*13 

014 

0*11 

009 

2*59 

Gastro- Intestinal 
ratarrh. 


0-00 

0*01 

002 

0*03 

o-w 

0-10 

0*11 

0*10 

Oil 

0*08 

0*06 

0*02 

0*02 

003 

0*03 

0*03 

0*75 

Diarrhoea (other 
forms). 


0 01 

0-06 

0-21 

i 

0-22 

0*501 

1*31 

1-59 

1-74 

1*61 

1*41 

1*26 

1*04 

0^961 

0. 83 

0-68 

0-601 

IS* 53 

i 


Infantile Mortality considered from the point of 

VIEW OF THE DISEASES WHICH ACTUALLY CAUSE DEATH. 

The following table is of great interest as showing the 
cause of death and .the period of life at which death occurs 
from those various causes : — 
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3 
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1 

2 

3 

4 

5 

I 6 

7 

8 

9 

10 
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Monti 
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1 
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3. Premature Birth 

7*41 

\ 6 * 25 

! 1*88 

j 1*54 

! 0*91 

"7*9« 

1 27 

j 0*34 

- 0*14 

y-06 


! 0.02 

0 * 0 C 

> 0-01 




j 19-85 

Congenital Defect® 

1 *H 

M 2 * 0 ^ 

0-90 

0 * 5. r 

0* 3d 

4*9ti 

0 * 6 « 

0*35 

0 19 

0-13 

: 0*10 

0*08 

0*07 

0*06 

0*04 

0*04 

004 

6-72 

Want of breast milk. Star¬ 
vation. 


| 0 * 0*2 
| 

0*03 

0-01 

0*06 

0*15 

0-17 

0*16 

0* 09 

008 

. OOb 

0*04 

003 

0*02 

0*02 

0-01 


0-83 

Atrophy, Debility, Maras¬ 
mus. 

1 47 

j 2*04 

1*07 

117 

0*83 

6*58 

2-54 

1 * 79 

1*22 

0*78 

0-56 

0-41 

0-30 

0-26 

0*19 

0*18 

0-16 

14-97 

4.Tuberculous Meningitis. 


! o-oi 


0*01 

0*01 

0*03 

0*03 

0*07 

0*10 

013 

016 

016 

0-17 

0*19 

015 

0*14 

014 

1-47 

Tuberculous Peritonitis 6 c 
Tabes Mesenteries. 



0 U 1 

0*01 

0*01 

0*03 

0*12 

0*20 

0*23 

0.23 

0*20 

0*15 

0*15 

0 16 

014 

o*ii 

0*11 

1-83 

{Other Tuberculous Diseases 



0 08^ 

001 

0 - 01 : 

0*02 

008 

on 

0-13 

0-15 

0*13 

0-13 

0*12 

0-12 

012 

0*12 

O'12 

1-35 

5. Syphilis 

002 

0 03 


010 

007 

0*30 

0-52 

0*21 

014 

0 09 

0 - 05 

004 

! 0 03 

0 * 02 

002 

002 

001 

1 • 25 

Rickets 




•• 1 



001 

0 03 

0*03 

0 03 

004 

0-05 

005 

0*06 

0*05 

005 

0*06 

O' 40 

Injury at Birth 

0*60 

t»*31 

0* 05 

i 

0*02 

0*01 

0*99 

0*01 











1*00 

Convulsions 

0*33 

1*58 

090 

1 

0.73 

0*57 

4*11 

1*69 

1*23 

0-96 

0*72 

0*51 

0*40 

0-32 

0*26; 

0-23 

017 

015 

10*75: 

Suffocation 

0-10 

0 20 

0-08 

0*07 

0*11 

0*54 

0-37 

0-30 

0-18 

014 

0*06 

0 03 

0*03 

i 

O.Olj 

0*01 

001 

0 01 

J 

l*69i 

Pneumonia 

! 


O'04 

Oil 1 

0*17 

0*20 

0*52 

1*01 

0-91 

0 * 8 $j 

0-82 

0-90 

0-95 

1*06 

1 * 10 ! 

0*99 

0-99 

0*95 

11*08 

All Causes .. .. ( 

I 

11*40 

12*81 

1 

5 '88 

5-76 

4*33 

40.27 

13*58 

10-58 

9 * 02 j 

7-80 

6 * 80j 

6.24 

5-91; 

5*59j 

5*17 

4-79 

4-68 

120*43: 
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Sanitation in India. 

Maternity Welfare and the Care of Infants, 

This has become a large part of the duty of the Public 
Health Department in all cities of the world in co-operation 
with voluntary work done by various organisations, and in 
India it is especially necessary. 

In Bombay much is being done, and in Calcutta and Madras 
action is being taken in this direction. 

The prejudices of the people against any interference 
with their old fashioned customs are gradually being over¬ 
come and the visits of the nurses are now welcome and the 
Maternity Hospitals are always full. The Indian dais who- 
have for centuries ruled the lives of mothers and infants 
must disappear and be replaced with properly trained mid¬ 
wives and nurses who should be registered and put under 
control. 

The Municipal staff for the registration of births and deaths 
and free medical relief to the poor consists of a medical gra¬ 
duate called the Registrar in charge of a suitably equipped 
dispensary and two fully qualified Sub-Assistant Surgeons 
called Sub-Registrars and two trained midwives and nurse and 
other subordinate staff for each of the ten Districts into 
which, the City is divided. 

Ten Municipal nurses and midwives have been working 
since May 1902 ; ten more have been recently appointed 
(1921); they have morning and evening to visit the 
homes of the poor in their respective districts, find out 
and report births and deaths and sickness and insanitary 
conditions : give homely talks and advice on cleanliness of 
penson and home and surroundings, and precautions to be 
taken against infectious diseases ; and to find out prospective 
mothers and attend on confinements or induce and send 
them to one of the three Maternity Homes established by the 
Municipality, and continue their visits even after the lying- 
in period and advise on the care and feeding of infants. In 
the case of women confined in their own homes, necessaries 
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^S^comfotts such as milk, loaves, bed, blanket, charpoy, 

etc., are provided free of charge. 

The Maternity Home (21 beds) started in February 1915 
by the Lady Wjllingdon Scheme was, six months later, taken 
over by the Municipality. It is in charge of a. fully qualified 
lady doctor who resides on the premises and also supervises 
the work of the District nurses, and visits in their own homes 
such cases as may require her advice and assistance on the 
information of the nurses. 

The Corporation have since opened two other Maternity 
Homes in other parts of the City—one (15 beds) in March 
1916 and the other (20 beds) in June 1919, each in 
charge of a qualified lady doctor. 

The occurrence and treatment of Ophthalmia Neonatorum 
has also become part of the routine work. The experience of 
the nurses would appear to show that the average proportion 
of cases of Ophthalmia occurring is from 4 to 5 per cent, of 
the births attended by them ; the lady doctor in charge. 
Municipal Maternity Home, reporting some time ago, stated 
that out of 494 children bom in the Home, 14 were found to be 
suffering from the disease ; of these 4 were specific and very 
bad cases so that the mothers were detained in the Home for 
15 days till the infants were cured. The eyes of the infant 
were washed at birth (as in all cases) with hydrarg. perchloride 
lotion 1-5000; this treatment was repeated twice, daily till date 
of discharge and drops of silver nitrate were inserted after each 
wash and boric fomentations applied every two hours while 
the eyes were cedematous. The other ten cases were mild and 
the treatment adopted was nearly the same : drops of silver 
nitrate were inserted once a day for two days only. All the 
cases were discharged cured, and subsequent visits to the pat i¬ 
ents in their own homes showed that the cure was permanent. 

In the case of confinements attended by the nurses the 
mother and child are, as a routine measure, visited every day 
for the first three days and every alternate day during the 
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next nine days—so that the condition of mother and child may 
be watched. They also wash the eyes of the child at birth 
with hydrarg. perchioride lotion 1-5000, and with weak boric 
lotion at snbsC A " v nt visits. Cases out of the ordinary are 
visited with greater frequency and drops of silver nitrate 
inserted after each wash in mild cases of Ophthalmia. Cases 
suspected to be bad are brought to the notice of the Distric t 
Registrar, who visits and treats them, or are directed to the 
Sir Cowasjee Jehangir Ophthalmic Hospital of the City. 

A similar course is followed in the case of births not at¬ 
tended by the nurses but visited by them in the course of 
their daily rounds. 

The Infant Welfare Society of Bombay founded recently 
aims at establishing Infant Welfare Centres in different parts 
of the City and the Presidency and at providing through them 

(1) advice and instruction to mothers as to infant management. 

(2) medical aid and advice for infants, (3) day nurseries 
( creches) and (4) home-visiting. Already five centres have 
been opened in Bombay City and there is a staff of trained 
nurses attached to them visiting the homes of the poor. 


Zymotic Death-rates. 


The term v zymotic ’ is applied to the seven principal infectious diseases, 
viz.. Small-pox. Measles. Scarlet Fever, Diphtheria, Pertussis* Diarrhoea, and 
Fever (which term includes Typhoid, Typhus and simple continued Fever.) 

There are various methods of calculating the rate, e.g. (1) As a propor-, 
tion of deat hs to persons attacked ; this method is useful in determining the 
virulence of an outbreak and also in deducing the effects of treatment 
but it is open to objection for purposes of comparison as the two groups 
compared may have a different age and sex distribution, and zymotic 
diseases are known to vary in fatality according to age and sex. (2) The 
rate may be stated as a proportion to the deaths from all causes. (3) 
The deaths from each particular zymotic may be stated as a proportion 
per 1,000 of the population ; or, (4) the deaths from eaeh particular disease 
at a given age-period may be stated as a proportion per 1,000 of the popu¬ 
lation living at that particular age-period. The third method is tnat, 
adopted by the Registrar-General and thus, like the birth and death-rates* 
the zymotic rate is calculated on the estimated population of the district, 

„ , . A , 40x1,000 

Population 20,000, deaths 40, then the rate is "bQ p o jj—=2*0 




Zymotic Death-rates. 

Mortality per 1.000 living from certain Epidemic Disc aeon 
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Measles. 

England and Wales . 

Austria 

Prussia 

Scarlet Fever. 

England and Wales 

Italy. 

Austria 

Diphtheria. 

England and Wales 

Japan 

Prussia 

Enteric. 

England and Wales 
New Zealand 
Switzerland .. 

Pertussis. 

England and Wales 

Japan 

Prussia 

Bombay City. 

Measles 
Scarlet Fever 
Diphtheria 
Enteric 
Pertussis 

l 


1 1 
1881 - 1880 - 
1885 . 181 ) 0 . 

1 

1801 - * 
1805 .| 

1890 - 

1900 

1001-1 
1005 .j 

1906 - 

1910 . 

1911 . 

1912 . 

1 

1913.1 

_ I 

1914 

0 41 

0-47 

0-41 

0*42 

0-33 

0-29 

0-36 

0*35 

\ 

0 * 29 

0*25 

0 • 48 

0 - 50 

0-42 

0 * 38 

0*?54 

0-33 

0*24 

0*24 



0*42 

0 - 1:2 

0*27 

0-26 

0*25 

0 ‘ i ,9 

0-14 

O ’15 

o : is 


0-44 

0-24 

0*18 

0*13 

0*13 

0-09 

0*05 

005 

006 

0*08 


0*31 

0-20 

0 * 11 

0*05 

0-08 

0-07 

0*08 

0 10 


0 - 0-2 

0-50 

0-54 

0-56 

0*45 

0*40 

0 27 

0*23 



()• 10 

017 

0*251 

I 0*27 

0-20 

0-10 

0 * 14 

012 

0*12 

0-16 

. 0 - 02 

0-04 

0-07 

0-13 

0*09 

0*09 

010 




. 172 

1-57 

1 1 34 

1 0*59 

0 - 40 

0-25 

0 ‘ 25 

0 - iiO 

oii 


. 0-22 

0-18 

0-17 

0-17 

0 - 1.1 

0*06 

0-07 

004 

004 

0.5 

. 0 22 

022 

t >-17 

0-14 

0-08 

0*06 

O ’ 07 

0 04 

0*00 

0.4 

. 0 - 20 

O ’16 

Oil 

0*08 

0 00 

004 

0*05 

0*04 

0 03 


. 040 

0-44 

0-40 

0*36 

0-30 

0*25 

0-22 

0 * 23 

0*15 

0*22 





0-05 

0-07 

O ’ 09 


\ . 


. O ’ 52 

0*51 

O ’ 45 

0*42 

0 - 36 

O ’ 26 

0*20 

0 : 23 

O ’ 19 


•6 

• 5 

•07 

I 1.0 

• 6 

0*39 

O ’66 

0-21 

0*22 

0-26 








*001 



! . 002 


. 002 

it .004 

. 003 

.002 

; 003 

.005 

004 

• 002 

•02 

• 02 

1 -02 

.05 

• 17 

• 12 

0.14 

015 

015 

015 

. 08 

• 09 

! 

. 2 

•00 

•04 

• 005 

•02 

: -009 

•01 


In the decade 1881-1890 the zymotic rate 
and Wales was 2 34 per 1,000. Of later years it has sho wn 
a tendency to fall; in 1894 it was 1'76 per 1,000. At no 
time can the rate be taken as quite accurate, as deaths due 
to protracted sequelse of acute infectious diseases are some¬ 
times credited to the secondary cause and not to the true 
primary one, e.g.. Bronchitis and Pneumonia may be given 
as the primary cause of death and the fact that they may 
have followed on Measles or Pertussis is not stated. 

It will be seen that, as far as England and Wales are con¬ 
cerned, there has been a fall in mortality from Measles, 
Scarlet Fever, Enteric and Pertussis since the period 1881- 
1885. The death-rate from Diphtheria has, however, re¬ 
mained more or less unaltered. 
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The statistics for Bombay City are given in the follow) 
table. Rates per 1,000 



Tear. 

1805. 

1005. 

1015- 

i 

1910. 

1917. 

1918. 

? 1919 

1 

1920. 

Diarrhea .. 

1-44 

3*00 

0*59 

! 0*05 

0*04 

0*33 

*8*78 

“2*50 

Sraali-pox 

0*82 

2-78 

0*88 

1*04 

027; 

; 1*04 

0-79 

030 

Measles 

0 * 00 

0*79 

0 07 

0*35 

0* 22 J 

0*49 

0*57 

0*12 

Pertussis 

0*33 

0*03 

0-01 j 

0-007 

0-01 j 

0*01 

0*002 

0*01 j 

Enteric 

0-04 

0-07 

0*11 j 

0-17 

0-17J 

0*12 

0*18 

O' 10 j 


* Includes Enteritis. 

Age and sex both appeal to exert an influence? on the mortality from 
zymotic diseases. Diarrhoea, Erysipelas and .Small-pox have a maximum 
mortality in the first year of life. Measles in the second, Scarlet Fever in 
the third and Diphtheria in the fourth. As regards sox, the mortality id 
greatest in females in Erysipelas, Diphtheria and Pertussis. 

Crude annual death-rates. England and Wales, from the 
principal Epidemic Diseases. Mortality per million living 


Year, 

j* 

Measles. 

| 

j Small - 
[ pox. 

Scarlet 

Fever. 

Diph¬ 

theria. 

Per¬ 

tussis. 

Typhus. 

Typhoid 

D iar- 
rheea. 

18M .. 

J Hi'ti . v : ‘ 

280 

119 

548 

121 

415 

21 

212 

570 , 

1891 .. 

436 

2 

170 

173 

468 

5 

168 

480 

1892 .. 

459 

15 

190 

222 

454 

3 

137 

520 

1898 .. 

j 373 

49 

233 

318 

342 

5 

229 

1,000 

1894 .. 

| 391 

27 

167 

291 

410 

4 

159 

359 

1895 

j 377 

7 

149 

259 

315 

2 

175 

901 

1890 .. 

570 

17 

177 

241 

429 

o 

166 

564 

1897 .. 

408 


147 

24$ 

367 

2 

156 

869 

1898 . . 

419 

8 

113 

243 

223 

1 

181 

957 

1899 ... 

114 

5 

117 

292 

318 

1 

198 

973 

1900 . 

394 

8 

119 

290 

356 

1 

1.93 

730 

1901 .. 

276 

10 

133 

273 

313 

1 

155 

925 

1902 . . 

892 

75 

148 

236 

297 

2 

120 

429 

1903 . . 

274 

23 

125 

182 

285 

<? 

100 

554 

1904 . . 

363 

15 

111 

170 

352 

1 

93 

879 

1905 .. 

324 

4 1 

112 

160 

255 

1 

89 

601 

l 1006 .. 

273 

i 

101 

177 

241 


92 

88 6 

1907 ..j 

861 

•• 1 

92 

164 

293 

1 

07 

1 

305 
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The Phthisis Death-rate. 

A high Phthisis death-rate in a city or a division thereof 
may be due to defective conditions of housing or of work¬ 
shops in which the people are employed. These defects may 
take the form of dampness of sites, had construction and 
drainage, bad lighting and ventilation, or overcrowding. 
Again, certain trades by the very nature of the processes 
carried out predispose the operative to this disease. In 
addition, poverty, drunkenness and ignorance largely assist ' 
in maintaining a high death-rate in a district already affected ; 
so also do certain customs, e.g., the observance of strict 
purdah in the case of Mahomedan women must be held to be 
at least partly responsible for the very high death-rate from 
Phthisis in such. The influence of milk drawn from cows 
suffering from tubercular disease of the udder must not be 
overlooked, and there is now a considerable tendency towards 
the belief that many cases of adult Tuberculosis are but a 
recrudescence of tubercle acquired in early childhood from 
infected milk. 


The following table gives the mortality per 1,000 living 
from Pulmonary Tuberculosis, in the countries specified, for 
the years 1881-1908 


Countries. 

1881- 

1885. 

1886- 

1390. 

1891- 

1.895. 

1896- 

1900. 

1901- 

1905. 

1906. 

1907. 

1903. 

England and Wales 

1-83 

'1-64 

1-46 

1*32 

1*22 

j 1*15 

1*14 

M2 

Ireland . 

2'08 

2*12 

2*14 

2*13 

2* 15 

1 

2*04 

2*02 

1*95 

Prussia 

3*13 

2-90 

2-47 

2*08 

1*91 

1*71 

1*70 

1*65 

J apan . 


1*01 

1*36 

1*45 

1-46 

1*56 

1*54 


Italy . 


1*37 

1*29 

1*25 

1*16 

1*22 

1*24 

1*22 

tfevr Zealand 

0*91 

0’84 

0*81 

0*78 

0*70 

0-62 

0*67 

*064 

Ontario Province .. 

1-25 

1* 16 

1*14 

1*41 

1-29 

1*31 

.. 

.. 

Switzerland 

2-09 

2*13 

1*99 

1*90 

1 

1*89 

1*84 

1*72 

l_i 
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1900-1915 


1000 — 9 " 07 

1901 - 8-39 

1902 — 5-00 


1904—3 *82 


1908 — 3*06 


1905 — 3 * 29 

1906 — 3•04 

1907 - - 2*94 

1908 - 2-44 
1900 — 2*46 


11)10—2*88 
1911 — 2 ' 12 
19 ) 2 — 2 * 2 - 
1913—1 -86 
1014 — 1*65 


1915 — 1 * 41 
1910 — 1 * 42 
1017 — 1 * 47 

1918— 1*62 

1919 — 1-85 


1920 - 1-60 


The death-rate per 1,000 for all ages in England and Wales 
has declined and this decline is greater at nearly all ages in 
females than in males (except between 5-15.) 

The age of maximum mortality has been postponed in 
both sexes, due both to (a) a saving of life at ages most liable 
formerly and ( b) a postponement of death in those attacked. 


Classification of Statistical Data. 


Data obtained by the various methods described are 
grouped or classified under various headings. For example 
so far as the duties of the Medical Officer of Health are con¬ 
cerned. the births are classified according to sex. and the 
deaths according to sex. age and diseases. In large urban 
districts the system of classification usually adopted is that 
of the Registrar-General, hut for small urban or rural districts 
the limited tabular returns required by the Local Govern¬ 
ment Board will be sufficient. In either case, however, 
printed forms should be us£d for classification, and arranged 
to contain all the data for weeks, months or quart ers. 

In classifying data of any kind, it is essential that the 
individual units should have precise and definite characters, 
so that every unit in a group should be strictly included in 
that group. Then again, the dividing character of every 
group should be so distinct and clearly defined as to afford 
no room for doubt under which group of headirig every unit 
should be classified. Care should also be taken that no unit 
should be classified so as to appear in two allied groups at the 
same time. Thus, we shall suppose that a death has been 
returned as due to Phthisis as the primary and Diarrhoea as 
the secondary cause; it would obviously vitiate the results 
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, if the single case were classified under the heading of Diar¬ 
rhoea, and also under that of Phthisis. 

It is most important that this rule should be strictly ob¬ 
served. Now. in practice, certain difficulties arise when two 
diseases are entered on the death certificate, and in neither 
case is the duration of the disease mentioned. Doubt natu- 


arises as to the disease to which death is to be attributed 
for statistical purposed. To meet this difficulty, certain gene- 
Jal mles have been drafted so as to secure uniformity of data. 



General Rules. 

!l) Constitutional Diseases come before any other except Zymotic, 
so that Phthisis comes before any Respiratory Disease in whatever 
order they may }>e in the certificate. 

(-) Circulattry Diseases take precedence of Urinary, 

€■>(/., Heart Disease, / classify as He art Disease. 

Nephritis, \ 

(3) Urinary Diseases take precedence of Respiratory, 

e.g., Bronchitis, i . , 

Nephritis. j classify as Nephritis. 

(4) Inflvenza, 

If any disease of longer duration be. given, then classify as that, 

Influenza 2 days. Pneumonia 8, — PUenmoriia. 

Rut Influenza 6 days, Pneumonia 2, Influenza. 

? f n " ( Inration is given, then classify under the first -named. 

{•♦) It is very desirable that medical practitioners should use in their 
certificates of death only those terms which are recognised by the 
Koyal College of Physicians, London. The cause of the death 
should be stated precisely and briefly. English names for diseases 
being used in preference to their equivalents in other languages. 

i.b) \ ague terms, such as decline, consumption, tabes, cachexia, etc., 
should be avoided, and haemorrhage should not be signed as 
a cause of death without an indication of its origin and probable 
cause. So also Dropsy should not be given without particualre 
as to probable origin, e. g. t in some disease or other of *he heart, 
liver or kidneys. 

(/) In certifying death from Small-pox, the patient’s condition with 
respect to vaccination should be most carefully stated, e.g., (1) 
no evidence of any vaccination ; or (2) vaccinated, in infancy* 
only stating the number and size of scars combined ; or (3) vacci¬ 
nated only after exposure.to small-pox (the incubation period of 
which is nearly always twelve days) ; (4) stated to have been 
vaccinated but no scars visible. 
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Always state the size of the scars when combined in term of fractb 
of a square inch. 

Various Examples. 

Icterus, Neonatorum, classify as Liver Disease, 

Bronchitis, Apoplexy, classify as Apoplexy. 

Heart Disease, Child-birth, classify as Heart Disease. 

Phthisis, Child-birth, classify as Phthisis. 

Pregnancy, Uraemia, classify aa Uremia. 

Pregnancy, Pneumonia, classify as Pneumonia. 

Child-birth, Pneumonia, classify as Pneumonia, 

Abortion, Sepsis, classify as Puerperal. 

Abortion, Haemorrhage, classify as Abortion. 

}*ftaJysi«, classify as Hemiplegia. 

Chronic Bronchitis, Acute Pneumonia, classify as Bronchitis. 

Spinal Discat-. i, classify as Diseases of Organs of Locomotion. 

Taber, MesenteHca, Pneumonia, classify as Tabes, 

Scarlet, Child-birth, classify as Scarlet. 

Rickets, Pneumonia, classify as Rickets. 

Enteric, Influenza, classify as Enteric. 

Emphysema, Bronchitis, classify as Emphysema. 

Acute Eczema, Pneumonia (in an Infant), classify as Eczema. 

Cardiac Asthma, classify as Heart Disease. 

Pneumonia, Laryngitis, classify as Pneumonia. 

Morbus Cordis, Alcoholism, classify as Alcoholism. 

Heart Disease, Asthma, classify as Heart Disease. 

Measles, Diphtheria, then class under disease of longer duration. If no 
duration given, then first named. 

Bright*8, Apoplexy, classify as Bright’s. 

Diarrhoea, Pneumonia, classify as Pneumonia. 

Diarrhoea, Bronchitis, classify as Bronchitis. 


Statistical Evidence of the Health of Communities. 


Estimates of the general health of a community a r e usually 
based on a consideration of the following :— 

( i) General cleath-rate. 

(ii) Zymotic „ 

(iii) Infantile 

(iv) Phthisis „ 

(v.) Mean age at death. 

'vi* Probable duration of life. 

(vii) Expectation of Kir. 
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The general death-rate, especially if corrected for age and sex, is 
a fairly good criterion. It is liable to be misleading where the population 
is small, and if not corrected for sex and age. Another source of error is 
the uncertainty of the population towards the end of an intercensal period ; 
further, especially if the population is small, the death-rate is liable to 
great fluctuations by reason of the occurrence of epidemics which have no 
known relation to sanitation. 

(ii) The Zymotic death-rate is really a somewhat uncertain guide. A 
high death-rate from certain zymoties, e.g.. Diphtheria, Enteric, Typhus 
and Diarrhoea, may imply a defective sanitary condition. Typhus almost 
certainly does, but on the other hand, some of these nnjy be due to purely 
temporary causes arising outside the town altogether, e.g., infected milk and 
water or oysters or uncooked vegetables. Further, Small-pox, Measles, 
Whooping Cough and Scarlet Fever do not, as a rule, appear to bo influ¬ 
enced by defective sanitary conditions. It must not also lx* overlooked that 
deaths due to protracted sequelse of acute specific diseases (zymotics) 
are frequently erroneously credited to secondary and not the true primary 
cause, e.g., Bronchitis ami Pneumonia following on Whooping Cough and 
Measles. 


The prevalence of Zymotic Diseases varies according to the number of 
susceptible children in the population and this fact must also be taken 
into consideration. 

(iii) The infantile mortality is by some regarded as a reliable test of the 
sanitation of a place, as migration does not affect the result much, but 
(it is often observed that) the infantile death-rate is high in towns with 
a flow general death-rate. The rate is influenced by so many factor., that 
it cannot be considered a very safe index. Whooping Cough, Measles, 
prematurity, ignorance and want of care on the part of the mother combin¬ 
ed with, in many instances, practically compulsory absence of the mother at 
work all day in the fields or factory, all influence the infantile mortality. 
So also does parental alcoholism. Yet, these causes cannot be said to 
directly reflect the insanitary condition of a town. On the other hand,, 
epidemic Diarrhoea, which is a very fatal disease of infancy, does imply 
defective sanitation. 

In appraising the value of the infantile death-rate as a criterion, one 
must analyse the cause of the mortality. 

(iv) The Phthisis death-rate .—A high death rate from Phthisis is generally 
indicative of defective sanitation in dwelling houses, workshops, public 
buildings and places of public resort, combined with ignorance and poverty. 
These two latter play a much greater part than they have l)een credited 
with in the past. 

The influence of modem methods of travel in trains and tramcars on 
the spread of the disease must not be lost sight of. 

Meat and milk of infected animals also play a part. 

(v) The mean age at death is obtained by adding up the ages of all those 
who have died, and dividing by the number of deaths. As a criterion it 
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is of little value, as it in influenced by the infantile mortality, which, if 
excessive, lowers the mean age at death, and it is also influenced by the 
age and sex distribution of the population. 

(vi) The probable duration of life is the age at which exactly half of any 
given number of children will have died. It can only be obtained from 
a life table and is of no very great value. 

(viii) The expectation of life at any age is the average number of years 
which a person of that age may expect to live. 

The expectation of life at birth is known as the mean duration of life, 
whereas the expectation of life at all other ages than birth is known also 
as the mean after life-time. 

The expectation of life is obtained from a life table and is the true 
measure of the vitality of a community. 

hi the absence of a life table , we can calculate the expectation of life 
for any age between 2ii and 75 by the formula of Willich. 

Let x— Expectation of life, ar=.Present age, then x=f (80 -a); 

Or, by Farr’s method from the birth and death-rates— 


2,000 1,000 


Ex lactation of life at birth” —-— =s=- 

3D 3B 


The Comparative Mortality Figure. 


If the corrected death-rate in each town be compared with 
the recorded death-rate at ail ages in England and Wales 
taken as 1,000, we get a number known as the comparative 
mortality figure, or expressed in another way, after correct¬ 
ing the gross death-rate of a town for age and sex, the same 
number of people that- gave 1,000 deaths in England and 
Wales gave ? for that particular town. 

Method of Death Registration in Bombay City. 

Bombay City is divided into seven Wards (A to G), each 
Ward being in charge of an Assistant Health Officer. The 
seven Wards are divided into ten districts. Wards B, C and 
E having two district offices each on account of their size 
and density of population. Now, each district (I to X} has 
an office which is in charge of a District Registrar and is 
used for the record of births and deaths in the district, and 
also as a free public dispensary for the poor. 

Working under each Registrar of Births and Deaths are 
two Sub-Registrars, qualified Hospital Assistants or Sub- 
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Surgeons, and two qualified midwives and under 
these Sub-Registrars are six death registration ramoshis in 


each District. 

The duties of these ramoshis are to exercise a vigilant out¬ 
look for all funeral parties passing through their division and, 
when encountered, to approach the leader and ascertain 
certain particulars which must be entered on the annexed form 
which is in triplicate. 

The form is printed in the vernaculars and in English. 

The information it conveys may be seen from the speci¬ 
men copy. 


No. —*- 


MEMO. OF DEATH 


3^*37 Hr*. 


This is to certify that the information regarding the de- 
ceased herein named is correct. 

Name-- ---—-——---*—-- - • —;— —* 

Bfcf -- - - --“- - " 



jf%*T 

Age --- 

- 

Caste --- 

m* -— 

Date and hour of Death 
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Place of Residence :— 

(«) House -—{—-- 

(*) W<-— rrr'—— — - 

(6) Street —---— 

(?) OxTT -■.—.— 

(e) Ward -—--—-—— 

(V) snl —.- •— — - 


<SL 


Death Registration Ramoshi No ,- 


- Distt . No. 


5k otr 5^ 


-rerif&R 


On© copy is given to the relatives, on© to the District Registrar and the 
third is retained by the ramoshi. The District .Registrar (or Sub-Registrar), 
on receipt of this information, visits the deceased’s house and ascertains the 
history of illness from the relatives or from friends, or he may perhaps 
obtain a death certificate from a medical man, or, in the event of having 
received information of the death before disposal of the corpse has taken 
place, he may be able to obtain a certificate from the medical man or may- 
view the body. 

It must be particularly noted that the slip given by the ramoshi is in no 
way a death certificate; it merely record? certain statements as to 
age and more particularly the address which the ramoshi must verify. 

The verification of the alleged cause' of death lies with the District Regis* 
trar, after consulting the relatives and interviewing the medical attendant 

In regard to those bodies which reach the cemetery without a ramoshi’s 
pass, the cemetery clerk, who is a qualified Hospital Assistant, make< 
certain enquiries from the relatives and forwards the answers to the District 
Regi trar early next morning. 

Tlie District Registrar proceeds to the house as before and endeavours 
to ascertain the cans© of death. 

In the event of the cemetery clerk being suspicious in regard to any 
body brought for disposal, he is empowered to refuse permission to dispose 
of or remove the corpse until he has communicated with the Police. 
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,«^/Report of Death in the City and Island of Bombay. 


Serial Number 
Date of Death 


Abode < 


District 
Sub-District 


Ward No. of House 
Street or Wadi 


No. of house in Street or Wadi 
f Years 


Duration ol residence in < Months - 


Bombav, 


I^Days 


If a stranger to Bombay fVillage 


or lately arrived, 
where from —— 


a Taluka - 
h District 


Name (and surname if any) — 
Sex --- 


Race, caste or nationality 
"Years - 


Age 


Months 
• - v Days — 
Hours ~ 


S till-bom 


Occupation or profession of Deceased or Family 

f District 


Place of Births 


If in Bombay.. •<! Street or Wadi 
l^No. of house — 


f Village 


If out of Bombay^ Taluka — 
^District- 


Country to which family belongs- 
Cause of death —-- 


f Years - 


Duration of Disease 


J Months 
..i Days — 
L Hours - 


S6 
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ame of the Medical Attendant -— 
Residence of do. 


f Buried — 

Place of Disposal of Dead, No. a Burnt 

[Exposed 


Date of Information given 


-192 


Signature of Informant. 


District Registrar's Register No. 


Registrar No. 


District. 


Registration of Births and Deaths. 


An accurate registration of births and deaths is as import¬ 
ant^ as an accurate estimation of the population collected 
at the census, Sanitary improvements depend very largely 
on the value of this information. 

In England, the Births and Deaths Registration Act of 1874 
requires every birth to be registered within 42 days of its 
occurrence and every death within 5 days thereof. 

Notification of Births Act, Eng*ani>, 1907, 


(1) In the case of every child bora after the 1st day of January, 1908, 
it shall bo the duty of the father of the child, if he is actually residing in 
the house where the birth takes place at the time of its occurrence, or In 
his absence, of any person in attendance upon the mother at the time of 
the birth or within six hours thereafter, to send or give notice of the birth 
to the Medical Officer of the district in which the child is’bom witiiin 48 
hours after such birth. 

(2) Tt shall be sufficient compliance with this section if notice be sent 
bv prepaid letter or post card addressed to the Medical Officer. 

(3) It shall be tho duty of all the rural and urban Sanitary Authorities 
to bring tho provisions of this Act to the attention of all medical practi¬ 
tioners? and midwives, practising in their districts. 

(4) Amy person who fails to give or send notice of a birth in accordance 
with this section shall be guilty of an offence and shall be liable on summary 
conviction to a penalty not exceeding 20 shillings. 
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The notification, required to be made under this Act shall be in ad- 
to and not in substitution for the requirements of any Act relating 
to the registration of births. 

(6) This section shall apply to still-born children as well as to children 
bom alive. 


City of Bow®ay Act III of 1888 as Modified to 1920. 

Section 442. —For the purpose of registering births and deaths, the 
Commissioner shall divide the city into such and so many districts and 
sub-districts as he shall from time to time think fit and a municipal officer 
shall be Registrar of births and deaths of each such district. 

443. (1) Every Registrar shall reside within .the district of which he 
is Registrar and shall cause his name together with the words 44 Registrar 
of births and deaths for the district of . . . ” to be affixed in some eon- 
a pic nous place at or near the outer door of his place of abode; and (2) a list 
showing the name and place of abode of every Registrar in the city shall 
lie kept at the municipal office and shall be open, at all reasonable times to 
public inspection free of charge. 

444. The Commissioner shall provide and supply to the Registrar o 
sufficient number of register books of births and of register books of deaths 
for the registration of the particulars specified in the Schedules N and 0 
reflectively, and the pages of each of the said hooks shall he numbered 
progressively from the beginning to the end thereof. 

Schedule A".—Particulars to be specified in the register of births are 
serial number, date of birth, place of birth showing district, sub-diBtrict, 
ward No. of house, street or tvadi, No. of house in the street or wadi, names 
(and surnames, if any,) of parents, their occupation or profession and place 
of birth and duration of residence in Bombay in years, months and days ; 
whether the mother is the only wife alive at the time of the birth or one 
of two wives both being alive, or one of three or more wives, all of them 
being alive : whether the mother was married or unmarried, whether the 
child was bom alive or still-born* its sex, raw, caste or nationality, and 
narno (if any), the signature of the informant and the date of information 
given. 

Schedule. 0. Particulars to be specified in the register of deaths are 
serial number, date of death, abode showing district, sub-district, ward No. 
of the house, street or tvadi, number of the house in the street or wadi; 
duration of residence in Bombay in years, months and days ; if a stranger 
to Bombay or lately‘arrived, where from, giving village, taluka, district; 
nauiD and surname, if any, sex, race, caste or nationality, age in years, 
months and days or still-born ; occupation or profession of deceased or of 
his or her family ; place of birth, if in Bombay, giving district, street or 
wadi and the number of the house ; if out of Bombay, the village, taiuka 
and district, country to which family belongs, cause of death, duration 
of disease in years, months, dayB and hours ; name and residence of the 
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medical attendant; place of disposal of the dead giving number of cemetery 
and whether buried, burnt or expose#. 

Section 445, (l) Each Registrar shall inform himself carefully of every 
birth and death, which shall happen in his district and of the particulars 
concerning the same required to be registered according to the forms in 
the said schedules and shall, as soon after such birth or death as conveniently 
may be, register the same in a book supplied for this purpose by the Com¬ 
missioner, without making any charge or demanding or receiving any fee 
or reward for so doing other than bis remuneration tie a municipal officer, 
(2) Other municipal officers, besides the Registrars, may be appointed 
with the duty of informing themselves of every birth or of every death 
in the district to which they are respectively appointed and of the particulars 
oonoeming the same required to, be registered and of submitting such 
information to the Registrar of the said district or to such other person as 
tlie Commissioner directs. 

446. (1) It shall be the duty of the father and mother of every child 
born in the city and, in default of the father and mother, of the occupier 
of the premises in which to his knowledge the child is born and of each 
person present at the birth and, of the person having charge of the child, 
to give to the best of his knowledge and belief to the Registrar or other 
municipal officer appointed under section 445, within seven days after 
such birth, information of the particulars required to be registered concern¬ 
ing such birth; (2) provided that in the case of an illegitimate child no person 
shall as father of such child be required to give information under this 
Act concerning the birth of such child and the Registrar shall not enter 
in the register the name of a.ny person as father of such child, unless at 
the joint request of the mother and of the person acknowledging himself 
to bo the father of such child, and such person shall in such case sign the 
register together with the mother. 

447. In case any new bom child is found exposed, it shall be the duty 
of any person finding the same, and of any person in whose charge such 
child may be placed to give, to the best of his knowledge and belief, to the 
Registrar or other municipal officer aforesaid, within seven days after 
the finding of such child, such information of the particulars required to bo 
registered concerning the birth of such child as the informant possesses, 

448. (1) For every place for the disposal of the dead registered in the 
register kept under section 435, a municipal officer shall be appointed whose 
duty it shall be to receive information of tne particulars required to be 
registered concerning the death of every person whoso corpse is disposed 
of at such place ; and (2) if the Commissioner shall not think fit to require 
the municipal officer so appointed to be in cunstant attendance at any 
plaice for the disposal of the dead for which he is so appointed, there shall 
be affixed to a conspicuous part of the entrance to such place a notice, 
specifying the name of the officer so appointed for the said place and the 
place where he may be found. 
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449. (1) It shall be the duty of the nearest relative of any person, 
dying in the city present at. the death, or in attendance doting, ike last 
illness, of the deceased and, in default of such relatives, of each person 
present at the death, and of the occupier of the premises in which to his 
knowledge the death took place and, in default of the persons herein, 
before in this section mentioned, of each inmate of such premises, and 
of the undertaker or other person causing the corpse of the deceased person 
to be disposed of, to give, to the best of his knowledge and belief, to the 
officer appointed under the last preceding section, information of the parti¬ 
culars required to be registered concerning such deat h ; and (2) the said 
information shall be given at or about the time that the corpse of the de¬ 
ceased person is disused of, and it shall be given in writing if the inform¬ 
ant can write, ami otherwise orally, and the informant shall make known 
to the officer aforesaid his name, designation and place of abode, and shall 
attest the correctness of the information which lie gives, to the best of his 
knowledge and belief, by his signature or mark. 

450. (1) In the ease of a person who has been attended in liis last illness 
by a. duly qualified medical practitioner, that practitioner shall sign and for¬ 
ward to the Commissioner a certificate of the cause of such person’s death 
in the form of Schedule P, or in such other form as shall from time to time 
be prescribed by the Commissioner in this behalf, and the cause of death 
as stated in such certificate shall be entered in the register together with 
the name of the certifying medical practitioner. 

(2) The Commissioner shall provide printed forms of the said certi¬ 
ficates, and any duly qualified medical practitioner resident, in the city shall 
be supplied, on application, with such forms, free of charge. 

Schedule P. — Certificate of Came of Death. I do hereby certify that I 

attended the deceased.during bis last illness and that the 

cause of his death was, to the best of my belief.(here state 

particulars). Dated..Signed.Medical designation 

or Di ploma.. 

451. (1) The information concerning deaths received by every officer 
appointed under section 448 shall be entered by him in a register-sheet 
which shall contain the particulars contained in Schedule 0, and shall be 
forwarded, at such intervals as shall lx* prescribed by the Commissioner, 
tltrough the Registrar of the district to the municipal office ; and (2) from 
the said, register-sheets and from the certificates furnished to him under 
section 450, the Commissioner shall cause the register book of deaths to 
be prepared and shall have prepared and published such tabular returns and 
statements as shall appear to him to be useful for sanitary or other purposes. 

452. (1) Any clerical error which may at any time be discovered in a 
register of births or in a register of deaths may be corrected by any person 
authorised by the Commissioner in that behalf. (2) Any error of fact 
or substance in any such register may be corrected by any person authorised 
as aforesaid by entry in the margin, without any alteration of the original 
entry upon production to the Commissioner, by the person requiring such 
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alteration or error to he corrected, of a declaration on oath setting forth 
the nature of the error and the true facts of the ease, made before a Magis¬ 
trate by two credible persons having knowledge of the case. 

In connection with, the registration of births, the chief 
facts usually required are the sex, date and place of birth., 
the number of children, legitimacy or otherwise, and the 
residence, nationality or caste of the parents. 

The following form illustrates the method in which a report 
of birth in the City and Island of Bombay has to be made :— 


Report of Birth in the City and Island of Bombay. 


Serial Number 
Date of Birth 


Place of 
Birth. 


Parents, 


District --- 

Sub-District ———*- 
Ward No, of House 
Street or Wadi - 


No. of House in Street or Wadi- 

f Names (and surnames, if any) - 

I Occupation or Profession —— 

l Place of Birth -— --—~- 


f Years— 

| Duration of residence in Bombay *<( Months 
l (.Days — 


Mother f Only wife now alive--- 

t . < One of two wives, both now alive- 

hOne of three or more wives, all now alive 

married 

Mother being 


unmarried 


Child. 


"Born alive 
Still born - 
< Sex 


Race, Caste or Nationality 
IjN&me, ii any -— --— 
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Signatare of Witness. 
Date of information given ; 
Bombay,—--- 


Signature of Informant. 


19 


District Registrar’s Register No. 


District Registrar’s Signature. 



In Bombay City notification of births is compulsory but in order to afford 
every facility to the general public to record such occurrences, there are 
working under each District Registrar of Births and Deaths, 2 Sub-Regis¬ 
trars and six birth karkoona . Each Registrar’s district is equally divided, 
and it is the duty of these kcirkoons to make a house to house visitation 
in their district and ascertain if any births have occurred during the week, 
and any information so obtained is reported to the District Registrar who 
himself, or through his assistants, obtains the full details as required in the 
specimen form given above. 

. Dr, C. A. Bentley in a paper read before the second All- 
India Sanitary Conference, Madras (1911), described the sys¬ 
tem of registration of vital occurrences in Eastern Bengal 
as follows : the system is typical of what it is elsewhere except 
in Presidency towns where it is regulated by law : 

“As is customary in India, the village chowkidur is responsible for re¬ 
porting vital occurrences in Eastern Bengal. The beat of each chowkidar 
includes from 75 to 100 houses or bur is. There is a duffadar over every 30 
chowlcidars, and the President of the - chowkidari unions also exercises some 
control over them. 

“The chowhidari are supposed to visit every house in their beat at 
intervals: once a week, or once a fortnight in the ease of outlying dis¬ 
tricts, they atttend the chowkidari parade at the thana police station; and 
they give in their reports of vital occurrences on this occasion. 

“ The pay received by chowkidars is bo low that they are obliged to add 
to their income in other ways, and they usually hold and cultivate land. 
It is also not an uncommon occurrence to find a c howkidar whoso own 
house ia in a village some miles from his legitimate beat. Rader these 
circumstances there is no certainty of the men visiting the different por¬ 
tions of their beats with any regularity; and in many eases they appear 
to rely upon gaining their knowledge of births and deaths by inquiry among 
the villagers who attend the weekly bazars. As it is an exception for a 
ckowkidar to be literate, the entries in their hath-chiUas are usually mad® 
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jelf. Many of the men too arc* comparatively aged and have impaired 
memories for recent events- Some chowkidars have been me t with who 
were unable to remember if a birth or death occurred in their beat daring 
the preceding week, fortnight or month. This being so, there is little chance 
of the returns of vital occurrences being accurate. During the investigation, 
it was found that omissions on the part of the chowkidars to recent births 
numbered about 6 per cent, of the whole, and: al>out 4 per cent, of deaths 
were not recorded . These figures, however, give false impression, because 
at the beginning of the inquiry a much larger proportion of omissions 
was detected. But later on the chowkidars became much more careful 
in their reporting and many deaths and births which they had at first 
failed to note were subsequently recorded by them, sometime* a very 
Jong time after they had occurred. 

“There arc other grounds also for believing that ordinarily a much 
larger percentage of omissions occurs in the registration of the births and 
deaths. The more ignorant and superstitious among the villagers have a 
great d read of reporting the occurrence of a birth, as they fear that their 
doing so may lead to the death of the child; and they will often actually 
deny that a birth has occurred, especially when a death has recently taken 
place among the family. The analysis of the age-periods at which deaths 
occur shows that frequently almost as many deaths are recorded among 
children aged 1-5 yearn as .among infants. These facta suggest the possi¬ 
bility of many births and deaths of young infants going unre ported. 

“As regards the classification of the causes of death, the investigation 
shows that in the district examined the only returns of any value are those 
relating to Cholera and Small-pox, The heading “ Fever,” a* is well 
kuown is absolutely misleading and about as useful aa that of “ all other 
causes.” But this is not entirely the fault of the village chowkidar. His 
own reports arw frequently much more informing than those that eventually 
filter through to the authorities; a.nd with a little trouble might be made 
exceedingly valuable. There are commonly understood terms for many 
easily recognised diseases current among the villagers m every district; 
and 'until driven into the routine method of reporting deaths as duo to 
** Fever,” 44 Cholera,” or ** Small-pax,” the cJwu'kidars make frequent use of 
them. Sudden deaths are often reporte d as "thabra ” or “ thapli mara " 
literally 44 » sudden blow' ” ; Tetanus Resnatorium as pactoa paoa , literally 
attacked by a ghost; and Measles, Phthisis and Pneumonia are often indi¬ 
cated by special names, such tvs happis koH, and bath slesh unr. But when 
the daroga or writer constable at the ihma police station receives such 
reports, they usually go down in his register under the heading ‘'other 
causes/’ merely because such terms are not used in the. schedule. 

“ Observations made during the course of the investigation appear 
to show that it would be possible to improve the existing system of regis¬ 
tration without great difficulty. Under the existing system nil vital occur¬ 
rences are pooled at the tham police station and the Civil Surgeon or other 
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officials cannot get detailed information without special inquiry; 
even then, it is not an easy matter to get accurate figures for the various 
unions, and it is 3 till more difficult to get figures for individual villages, 

“ But if a register were kept in which each union in a tJiam was given 
an initial A. B. 0., etc., and each chmvhidari beat in the union wa« assigned 
a number Ad, A-2, A-3, etc,, and all entries wore recorded by beats and 
unions, it would be possible' to immediately locate peculiarities in the returns, 
especially high or excessively low mortalities, As the numbers of houses 
in each beat are known, it would be a very simple matter to gauge from 
this register the approximate mortality rate of every portion of a tkana . 

M By collecting for each district the current names in common use for a 
number of diseases, iuserting them in the vernacular schedules, and giving 
special instructions that tile ehowhidoris should bo ordered to report all 
deaths fix, m these causes, it would be possible also to greatly increase the 
value of the present returns. It is possible, however, that a scheme for 
keeping special registers in each union, utilizing the services of the pan- 
chayats, village palwaris (where they exist) or village school-masters for 
the purpose might give good results. Village schoolmasters are parti¬ 
cularly well placed for obtaining information regarding vital occurrences 
Independently of the reports of chowkidars, so that they could easily exercise 
a check upon the registration of vital occurrences ; and in connection with 
the attempt to teach elementary hygiene in the schools, it might be a 
useful measure to interest them in such matters. 

“ Finally, the importance of more careful registration of the total number 
of deaths occurring must be strongly emphasized. Each year sees an 
increasing demand for an extension of measures of sanitation but, in the 
absence of accurate recording of vital occurrences, there is a grave danger 
that, instead of finding improved sanitation result in a diminished death- 
rate, we shall actually see an apparent increase of mortality taking place. 
In the case of Municipalities in Eastern Bengal, death registration is. a 
mere farce. In Chittagong town, an investigation in 1911 showed that 
36 per cent, of the deaths went unrecorded ; and in Dinajpur town in 
1912, inquiry lias shown that 40 per cent, of the deaths occurring during 
the first six months were not reported. In the face of the facts, it would 
appear that improved registration both for urban and rural communities 
is the most urgent of all sanitary reforms.*’ 
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CHAPTER XIV. 

Routine Work of the Sanitary Official. . 

In the chapter on ‘ Administration ’ the duties of the 
sanitary official in a large city in India have been laid down 
in detail. 

The work of the sanitary officer, whether he be the Exe¬ 
cutive Health Officer of a large city, an. Assistant or 
Deputy, or whether h& fills the post of Sanitary or 
Conservancy Inspector, varies largely from that of a 
sanitary official in England. 

The Health Officer in England and in India. 

In England the primary duties of the Medical Officer of 
Health are those concerned with the investigation and con¬ 
trol of the spread of infectious disease. His work is purely 
advisory, and in no sense is he an Executive Officer as in 
India. He has to systematically inspect his district and be 
prepared to advise his authority on any matter affecting 
the pu blic health. In many districts of England and Scot¬ 
land, the Health Officer and the Sanitary Inspector have 
distinct duties to perform and each reports separately to 
his authority or committee, but subject to the instructions 
of that authority, the Health Officer may superintend the 
work of that Sanitary Inspector. He has certain duties to 
perform with regard to food and milk supply and offensive 
trades, and has from time to time to make reports on various 
matters which in his opinion may affect the public health, 
and the action taken by him or on his advice with regard 
to offensive trades, dairies, cow-sheds, milk-shops, factories 
and -workshops, &e., school medical inspection and Tuber¬ 
culosis. He must also compile and report on the vital statis¬ 
tics of his district. His sphere of work is, no doubt, wide. 
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>ibut owing to the stringency of the by-laws, the pressure 
of public opinion and the desire on the part of the public of a 
Western city to have their surroundings in a sanitary con¬ 
dition, the work of a Health Officer in the West is more cut 
and dried, more defined and less liable to misconstruction 
and obstruction than that of his confrere in the East. Modern 
developments in sanitary science in the West have compel¬ 
led the Medical Officer of Health to become more and more 
a specialist and to search for scientific and interesting work ; 
but in India, while opportunities for special investigation and 
interesting work come daily to hand , he has rarely time to 
specialise, as he must be intimately in touch with the whole 
organisation of his department, which embraces multi¬ 
farious duties unheard of in English cities. 

The duties of the Health Officer of a city in India with a 
large population include the supervision of the conservancy 
and sanitary work and control of a large staff of subordi¬ 
nates and labourers, the registration of births and deaths- 
and the inquiry into the cause of every death, the responsible 
work of investigating the cause of disease, inquiring into com 
plaints from the public, and advising on plans of sanitary re 
quirements of buildings. The carrying out of the duties set 
forth require that such an officer should be a highly trained 
and well educated man with experience in public health 
administration, gained by previous responsible work in Eng¬ 
land and India, which will give him the confidence of the 
authorities and of the people ; the salary must therefore be 
sufficiently high to attract the class of men with the qualifi¬ 
cations above indicated. 


The conditions of climate, habits and customs and reli¬ 
gious susceptibilities of an enormous moving population, 
following different faiths, add to the difficulty of carrying 
on the administration of his Department. 

In England the Health Officer does not supervise the con¬ 
servancy work, has no labour to control and is not the Re- 
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^gistrar of Births and Deaths, nor has he the cause of death 
of every person to be inquired into by the Health Depart¬ 
ment. Shortly, then, the work of the Health Department 
m Indian cities comprises the ordinary public health work of 
a Heal th Officer in England, and in addition the whole of the 
conservancy work of the city and the control of the labour 
staif, the regulation of trades, and the registration of births 
and deaths and the inquiring into the cause of every death 
and all outbreaks of Plague, Cholera, Malaria, Small-pox, etc. 

It is advisable in the interests of Indian cities that the 
conservancy work should be done by the Health Department, 
as it is intimately connected with its sanitary administra¬ 
tion, and it is essential that a high standard of work should 
be aimed at: this can only be done by employing the right 
•class of men to assist the Health Officer. 

A Health Officer must possess an extensive and accurate 
knowledge of all matters pertaining to public health, and he 
should take advantage of every opportunity for examining 
personally the practical details of all questions that arise. 
The knowledge thus gained by actual inspection and prac¬ 
tical experience will serve him in good stead when dealing 
with problems that daily occur; mere theoretical information 
gained from books is liable to lead him into difficulties. 

Nothing should be taken for granted, and second-hand 
information should rarely be relied on. He will meet with 
questions requiring much tact and discretion. Private and 
public interests often clash. Pressure may be brought to 
bear on him by interested parties and he may find himself 
in trouble unless he brings forward accurate information 
backed up by a straightforward and conscientious inten¬ 
tion to do the right thing. 

A great deal depends on the personality of the Health 
Officer. He must remember that he is dealing with those who 
•consider they have, but do not really possess, that knowledge 
of technical subjects in which the Health Officer is an expert. 
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Discretion, and tact are attributes that come naturally, 
and are difficult to acquire if not natural. In bringing for¬ 
ward questions of great importance to public health, he will 
often find himself opposed by conflicting opinions,, 
interests and objections and difficulties; he may be defeated 
temporarily, but he must not give in and while bending to 
an adverse decision he should wait for a favourable oppor¬ 
tunity to bring forward his suggestions again and again. 

The Health Officer will have to meet in committee members 
of his council to consider questions relating to the public 
health of his district and he should be able to control liis 
temper. Members of council consider themselves to a cer¬ 
tain extent privileged to make statements that they would 
not dare to utter in their private capacity as citizens. A 
sense of fairness and justice to an official, as a rule, on the part 
of some of the members will defend him against what may be 
uncalled for and unfair attacks. He will listen patiently 
to all argument and opinion, but he must have a firm guiding 
hand. 


<§L 


Most men prefer to be led rather than driven and the 
Health Officer must gain the confidence of the public and 
his sanitary authority, without which he will not be success¬ 
ful. He must not be in too great a hurry to push forward 
improvements or innovations, however keen he may be to 
see good results. Things “ hurry slowly ” in the East and 
municipal government in any country can never be accused 
of haste. 

A Health Officer must keep before him a high standard ; 
zeal in his work, careful consideration of his subject and the 
conditions of life surrounding it in the East will soon con¬ 
vince his authority that he can be relied on. 

In order, therefore, for a Health Officer to properly per¬ 
form his duties, he must have an intimate acquaintance with 
all the statutes, acts and by-laws relating to his office; 
he should be thoroughly conversant with the principles of 
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supply, ventilation of buildings and house construction, and 
practically acquainted with the duties of the Inspector 
of Nuisances and the methods of conservancy system. He 
should have a knowledge of trades, articles of trades and 
manufacturing processes that are likely to be controlled by 
the Corporation. He must be thoroughly acquainted with 
the etiology of disease, with the appearance and symptoms 
•of all infectious and tropical diseases, and must know the 
principles of hospital construction and administration. He 
must have a knowledge of bacteriology and parasitology 
and chemistry, although he will not have time for much 
research work. He must have a knowledge of vital statistics 
and be able to compile statistics and to deduce sound 
conclusions therefrom. He must have a knowledge of the 
methods of analyses of water, air and foods, although not 
always called upon to perform these analyses ; lie should 
understand meteorology, climatology and kindred subjects. 

He must be a good organiser and administrator and have 
an enormous capacity for literary work and writing numerous 
reports which will be expected of him. In addition to these 
qualifications, he must be possessed of tact, discretion and 
good judgment, patience and perseverance, and must be 
courteous and impartial in all his actions. These latter 
attributes are especially necessary in dealing with the 
population of India. 

Sanitary students should take every opportunity of gain¬ 
ing practical knowledge. Reading books on sanitation and 
cramming up facts and figures may enable them to pass the 
examination but will hot help them much when they have 
practical work to do. A six months 5 course of lectures and 
demonstrations without an earnest desire on the part of the 
student to see their practical application will be so much time 
wasted. A successful student is one who knows and can 
undertake what he inspects. He should therefore see carried 
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ractice what he has learnt from books, as without this 
ixperience he will find himself up against some serious trouble 
when he comes to apply his book-learning to everyday life. 
This is especially the case with the sanitary student in 
India. 

The opportunities of gaining practical experience of modern 
sanitary methods applied to India are few but are multiply¬ 
ing rapidly. 

In his visits of inspection to houses, stables, factories, 
workshops, or premises, wherever his duty may call him, 
he must conduct himself with discretion and tact. Persua¬ 
sion and good address are valuable adjuncts to the sani¬ 
tary official ; he should by these means gain the confidence 
of the public, and although invested with important powers 
it is not always necessary to push them to the limits. Honesty, 
sobriety and straightforwardness, combined with good 
temper and knowledge of his work, will soon gain for him a 
reputation for reliability, without which he will be a failure. 
He will frequently meet with opposition and intrigues, temp¬ 
tation, false information and anonymous attacks against his 
■character. Accusations of bribery and corruption are com¬ 
mon. These can only be overcome by having the confidence 
of his superior officers and the public and their support. 


Conservancy Inspectors. 

In India the work of the Conservancy Inspector and Sani¬ 
tary Inspector may be combined or separate. In the case 
of the former official, his duties are chiefly to supervise labour 
staff, the cleansing of streets, privies, latrines and the remov¬ 
al of refuse. In India this is no light task, as on it depends 
the cleanly appearance of the city and to a very large extent 
the health of the people. It has already been pointed out 
that this work should be done by the Health Department as, 
if it is placed under the Engineering Department, the dual 
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control is likely to lead to inefficiency and friction with a re 
suiting effect on the health conditions of the city. 

In the chapter on the Administration of Public Health 
Acts, the subject of duties of officials has been gone into 
in detail. The way these duties are carried out must depend 
largely on local circumstances and surroundings and the 
financial aspect. The great and persistent object to be kept 
in view is supervision, systematic , strict and everlasting, with¬ 
out which no subordinate officials or labour staff can be 
kept up to their work. 

The Conservancy Inspector will have to face difficulties 
with his labour staff; strikes, corruption, bribery and false 
information in connection with the food supply of the bul¬ 
locks, stores, coal, oil, etc., and complaints from the public. 
He must be a strong man mentally and physically, fox he will 
have many difficulties to contend with. 


<§L 


Routine Work of Sanitary Inspectors and the 
Working of the Sanitary Provisions of 
the City of Bombay Municipal Act. 

'The actual methods of work of a Sanitary Inspector in 
different places will differ in degree only, varying with the 
size and importance of the to whs and the powers given him 
under the local Acts and the financial position of the Muni¬ 
cipalities. In England the duties of the Sanitary Inspector 
are rigidly laid down, and in the larger cities and presidency 
towns of India some such instructions and methods of work 
should be followed. In the City of Bombay the following is 
the procedure adopted. 

During the daily morning and afternoon round® entry is 
effected bv the Sanitary Inspector into or upon a building or 
land, (under the powers delegated to him under Section 488 
of the Act) and a regular inspection (under Section 374) is 
made of premises to ascertain the sanitary condition thereof 
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Inspection of Premises. 

While inspecting the premises, first of all an inspection 
of the surroundings and outside of the building for human 
habitation is made and notes are taken on the following 
points :— 

(«) The width of the road and the surrounding open spaces. 

Any action, if necessary, is taken by the Engineering Depart ¬ 
ment. 

(A) The height of the building. 

Any action, if necessary, is taken by the Engineering Depart¬ 
ment. 

(c) The condition of the open spaces, gullies and sweepers’ passages. 

If the open space comprises vacant land in a filthy condition, 
action against its owner is taken under section 377 to clean 
it. If the gullies are found in a dirty condition, the Conser¬ 
vancy Inspector concerned is requested in writing to have 
them cleaned and flushed. 

If the pavement of a gully is broken, action under section 
257 to ha ve it repaired is taken by the Health Detriment, 
and if heavy repairs are needed or a gully is kutcha and requires 
remodelling, the Drainage Department is requested by letter 
to have proper repairs executed, pavement made or the 
gully remodelled. 

When a house-drain is found choked, the attention of the 
House-Drain Inspector is at once dro wn either by telephone 
or in writing to relieve the choke, and he in his turn, if he 
finds that the choke m the house-drain is due to a choke in 
the street connection, at once requests the Drainage Depart¬ 
ment to relieve the choke in the street connection. 

(d) Whether there is any ditch, pool of water, quarry-hole, tank, 

well or low laud in which the storm or waste water stagnates. 
Action under section 381 is taken by the Health Department 
to fill up 8uch ditches, tanks, pools, etc. 

(e) The condition of the sanitary fittings fixed on the outside of the 

external walls. If the sanitary fittings are found, on .inspection 
under section 253 and 256, to be out of order or broken, action 
under section 257 is taken by the Health Department to repair, 
renew or lengthen such waste-water or discharge pipes, cistern- 
head 1 ?, or cleaning caps, etc. 

If any of the waste-water pipes or a gully trap on any premise* 
is found choked by the Sanitary Inspector, the Conservancy 
Inspector concerned is requested by telephone or in writing 
to get such waste-water pipes cleaned and choke removed 
from the gully traps, provided the choke is accessible 
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by means of an ordinary ladder ; otherwise action is 
taken under section 2 57. 
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(/) The plinth of the house. 

(g) The condition of the flooring, size and partition walls of the room 

and the materials of which they are made. 

(h) The means of light and ventilation of rooms. 

(i) Internal open space or chowks . 

(j) The area of each room and the number of inmates thereof. 

If the plinth is found low, i.e. y less than two feet above the 
level of the road, the flooring is made of earth or is damp 
and not paved with stone stabs or impervious materials, 
if the walls are of split bamboos plastered over with mud 
ancl dung, or of wooden planks or are damp ; if the roof 
is low and of inflammable materials, the rooms dark and 
ill-ventilated owing to the means of light and ventilation 
being insufficient, or defective : such a house is considered 
insanitary and unfit for human habitation, and is reported 
to the Municipal Engineering Department with a request 
to take necessary action under section 378 to either declare 
the house U. H. H. or have it so improved as to render it fit 
for human habitation. If the area of a room is found less 
than 100 square feet as required by law, the attention of 
the Engineering Department is drawn to it by letter to 
vacate the room, ancl in the event of its being found 
over-crowded, action under section 379-A is taken by 
the Health Department. 

(k) The soundness or stability or otherwise ot the building, If the 

house is observed to be in a dilapidated or ruinous condition, it 
is at once reported to .the Engineering Department for necessary 
action under section 354 of the Act. Houses which are 
abandoned or unoccupied are similarly reported to the Engineer¬ 
ing Department for action under section 376. 

U) Water supply from a well or from a Municipal main ; the position 
of the tap and the pipes. If the position of the water tap is 
found near the privy or other objectionable place, or the tap is 
found out of order, or the service pipe is laid in the open 
channel drain or in contact with sewage, or any direct water 
connection is found with the flush tanks in the water-closets or 
inside the privies, the Water Department is requested by letter 
to take necessary action under section 273-A of the Act for its 
removal from the objectionable position. 

m) Whether or not there is a well inside the house. Sample of well 
water is sent for analysis. If the well is foh'rid foul, or requires 
to be. cleaned, action under section 381 is taken by the Health 
Department or, if the well requires to be closed or covered, a 
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reference is made to the Malaria .Branch of the Health De¬ 
partment to take action under the same section, 

(n) The situation of bathrooms or nahanis and their drainage arrange¬ 
ments. 

If the bathrooms or nahanu are found uot properly drained 
or trapped, a letter is written to the Drainage Department 
to take necessary action in the matter. If they are found 
insufficient, action under section 248 (I) is taken by the 
Health Department. 

(°) Sanitary conveniences. Whether the house is served with a 
basket privy or a privy oil the intermediate water carriage system 
or a water-closet on the full flushing system. Number of seats, 
their condition, sufficiency or otherwise, whether properly detached 
or not, whether dark or ill-ventilated and whether properly drained 
and trapped. 

If on inspection (under sections 253 and 250) a privy or a 
water-closet is found in a dilapidated and broken condition, 
the seats being broken and the beds of the traps below the 
surface level of the drain, or the drainage is defective or is 
not in good order or condition, action is taken, under section 
257, by the Health Department. 

If it is dark and not well ventilated, action under the same 
section is taken by the Health Department to ventilate 
the same. If the beds and seats are broken and if there is no 
proper receptacle in the trap of a privy on basket system, 
action is taken under the same section of the Act for the 
necessary repairs and the provision of a receptacle. If 
in cavse of a privy oil the intermediate water carriage system, 
or a water-closet on the full flushing system, the apparatus 
and appliances require repairs and to be put in working 
order, the Drainage Department is requested to take action 
and in case of urgent necessity, action is taken under section 
257 by the Health Department; if the privy accom¬ 
modation is found insufficient, i.e. f if it be not in the required 

proportion of one seat to a set of every five rooms—action 
for such additional number of seats required is taken 

under section 248 (a). (1) If structural or other alterations 
in the existing water-closet, privy qr urinal accom¬ 

modation are found necessary, action under clause ( b ) of 
the same section is taken. If a privy on basket system 
is found on sanitary grounds objectionable, action for 
converting it into a water-closet is taken under clause 
(c) of the same section of the Act. If a privy on basket 
system or on the intermediate water carriage system is found 
not properly detached as per section 250 (1) (a) and it is 
attached to the main building, action under section 249-A 
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( 6 ) is taken to detach it, or to close it up and to provide in lieu 
thereof a water-closet on the full flushing system under 
clause (a) of the same* section. If a privy on basket system 
is found exposed to the view of persons living in the neigh¬ 
bourhood or passers by, action is taken under section 250 
( 6 ) of the Act. If any action as regards detachment, venti¬ 
lation, flushing apparatus and other appliances in respect 
of a water-closet is found necessary, the attention of the 
Engineering Department is drawn to it to take action under 
section 251 to remove the defects. If a privy or water- 
closet is found to have been built directly over or directly 
under any room or part of a building other than another 
privy or water-closet or a bath room or a terrace, the atten¬ 
tion of the Engineering Department is drawn to it for action 
under section 251-A (a). No new privy or water-closet 
is allowed under section 2 51-A ( 6 ) of the Act within & distance 
of 20 feet from any well, spring, tank or stream liable to 
pollution, and if any such privy or water* closet is found, 
action under -section 381 is taken by the Health Department 
to All up such well, tank, etc. Action is also taken under 
section 372 (/), under the recent orders of the Municipal 
Commissioner, where the water-closet pans or receptacles 
are found to be in such a state for want of flushing as to be 
offensive ot injurious to health. 

(p) Whether any animals such as goats, cows, bullocks, etc., are kept 
inside the house. If any are found in a house, action is taken 
a gainst the owner or owners of such animals under section 
384 ( b ) of the Act by the Health Department or under sec¬ 
tion 384-A. 

( 7 ) Any case ol sickness or birth noted. If any case is met with, 
it is at once brought to the notice of the District Registrar 
concerned. 

(r) If houses, privies, water-closets, etc., are found in a dirty condit ion 
and walls smoke-begrimed, or any cas. of or death from an 
infectious disease oceiu-s in a house, action under section 
375 for the lime-washing of such buildings is taken by the 
Health Department. 

(?) Action, under section 377 is taken by the Health Department 
against the owner of open land overgrown with rank and 
noisome vegetation or on which refuse or cutehra is found. 
Pel-sons caught while throwing cutehra , etc., on public roads 
are prosecuted by the Health Department under section 
372 (e). 

If a dhobi ghat , or a place for washing clothes by washermen in the 
exercise of their calling, is found to he established without the sanction of 
the Municipal Commissioner, or without carrying out the requirements 
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by the Health Department, action under section 397 ( 1 ) of the 
taken by the Health Department, 

Any animals found tethered in a street or a public road are handed 
over as stray animals, under section 316 of the Municipal Act, to the 
nearest Policeman, who removes them to the cattle-pound. 

For want of proper and suitable housing accommodation for the poor 
and low class people, such as Wagrees, Mahars, Kathiawadees, etc*, 
a number of them have to accommodate themselves in huts and sheds 
built of inflammable materials on any available piece of open land in any 
street. These structures are all insanitary and unfit for human habitation. 
Action under section 380 of the Act to remove these huts and sheds is 
taken. 

The license Department, taking action under section 394 (c) of the 
Ai t, at the instance of the Health Department, indirectly compels the 
owner to remove the sheds that are erected on open land for stabling 
bullocks, horses or buffaloes, if these sheds have not been licensed for the 
purpose. 


Milch Cattle, Horse and Bullock Stables. 

.Any person who intends to build any of these stables has 
to make a written application to the Health Department. 
Such application is to be accompanied by a block plan in 
duplicate, showing the site of the proposed stable and its 
surroundings, the drainage arrangements proposed, and other 
necessary details. In reporting upon the application, the 
Sanitary Inspector notes on the following three points, as in 
the case of applications for the establishment of factories, 
etc., viz., (1) the suitability of the site proposed ; (2) whether 
the locality is open or thickly populated, and whether or not it 
will prove a nuisance; (3) the distance from the public road 
and from the nearest dwelling house. If the site is approved 
and the proposals made are found in accordance with the 
by-laws, as regards open spaces around the sheds, length, 
width and height of the sheds, pavement of the surface, 
drainage arrangements, washing place for animals, dung 
receptacle, place for storing hay and the feed of animals, 
quarters and privy accommodation for gowlis , syces, cart- 
drivers, etc., the Health Officer (or his Assistant), after visit¬ 
ing the place, recommends the granting of the application, on 
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condition that the requirements suggested by the Health 
Department are carried out. 


Licensed and unlicensed milch-cattle, horse and bullock 
stables, —If, on inspection of the licensed stables, any of them 
is found over-crowded, or any repairs to the flooring of the 
stalls, or to the washing place, or dung receptacle or pave¬ 
ment are found necessary, a, reference is made to the License 
Department for action under section 394 under the terms 
and conditions of the license. If a stable is found in a dirty 
condition for want of regular removal of dung or stable refuse, 
action under section 372 (/) is taken by the Health Depart¬ 
ment against the owner or the licensee, as the case may be* 

Bake-Houses and Aerated Water Factories. 

Bake-houses are licensed, under Section 394, on their 
complying with the requirements demanded by the Health 
Department. If a bake-house is conducted without carrying 
out the Health Department requirements, the License Depart¬ 
ment is requested to take the necessary' action ; the same is 
done in respect of auated • water factories. For the lime- 
washing of bake-houses, aerated water factories, public eating- 
houses, theatres, etc., action is taken by the Health Depart¬ 
ment under section 375 of the Act. 

Eating-Houses, Tea and Coffee Shops, etc. 

Eating-houses, tea and coffee shops are under the control 
of the Municipality and are licensed under section 394. 

Action in respect of a milk-shop is taken by the Health 
Department. Samples of milk are regularly sent for analysis 
and the milk-sellers are advised as to the necessity of keeping 
milk cans and other vessels in a clean condition, and not to 
expose the milk but keep it in a can having a proper air¬ 
tight cover. Milk shops are licensed under section 412A. 

Action under sections 414 and 416 is taken by Sanitary 
Inspectors in destroying meat, fish, vegetable or other 
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of a perishable nature, which may be found diseased, 
unsound or unwholesome for human food or for medicine as 
the case may be. 

Samples of articles of food, such as flour, oil, tea, coffee, 
aerated waters, butter, vinegar, alcoholic beverages, drugs, 
soaps, etc., are purchased and sent to the Municipal Analyst 
for analysis. 

Prosecution under the Ghee Act II of 1899 is undertaken 
by the Health Department when a sample of ghee analysed 
is found adulterated. 


Public Latrines and Urinals. 


An inspection is regularly made and action taken to keep 
these conveniences clean. 

Erection of Dwelling Houses, Water-closets, &c. 

Every person, who intends to newly erect a building, or 
to re-erect any building pulled down to the plinth, or any 
frame building of which only the frame-work is left 
down to the plinth , or to convert into a dwelling house 
any building not originally constructed for human habita¬ 
tion, or to convert into more than one dwelling house a build¬ 
ing originally constructed as one dwelling house only, has to 
give, under section 337. notice of his said intention in a 
prescribed form, as per section 344, to the Municipal Execu¬ 
tive Engineer and to submit, under section 338, a block plan 
in duplicate showing the position of such building in relation 
to the adjoining properties, the width and level of the street 
in front or at the rear, the intended line of drainage, the sites 
and positions of the proposed privy or water-closet and 
washing places, means of ingress and egress and light and 
ventilation, etc. Such a plan should be prepared by a licensed 
architect and surveyor, under section 339 of the Municipal 
Act. One of the two copies of such plans is then sent by the 
Engineering Department to the Drainage Department for re- 
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x marks as regards the drainage arrangements proposed, and 
the other copy to the Health Department for remarks as to 
the site or sites of the proposed privy, water-closet or washing 
place, and on other sanitary points. The Sanitary Inspector, 
on receiving the plan, finds out the building site from the 
block plan and then proceeds to inspect the sites of the pro¬ 
posed privy or water-closets and washing place, and their 
number, under sections 246A and 247 of the Act. 

If the site or sites proposed for a privy or water-closet 
or a washing place be found objectionable on account of 
its or their being close or directly opposite to a living room 
or a dining or cook-room of the adjoining house or houses, 
or near the windows of a bed-room of other houses adjoin¬ 
ing, or abutting on a public street or a passage, such site or 
sites is or are altered and marked by the Sanitary Inspector 
on the plan. While returning the plans to the Engineering 
Department, the Health Department draws its attention to 
the site or sites so altered in the plan and specifies the number 
of privy seats required and the kind and type of the privy 
or water-closet that should he bujlt. The Engineering 
Department has to return the plan duly approved or dis¬ 
approved to the party within 30 days, after which the party 
commences the building work, in accordance with the pro¬ 
visions of section 348 of the Act and the Building by-laws. 
The Sanitary Inspector goes every month or fortnight to watch 
the progress of the building work and to see whether or not 
the requirements demanded by the Health Department are 
being carried out during the construction of the building. 
When the building is completed, the Engineering Department 
accepts the completion certificate from the party’s supervising 
Engineer if the Health Department has no objection. If any 
of the requirements, demanded by the Health Department 
at the time of passing the plans, are found not to have been 
carried out, then the grant of such a certificate is not recom¬ 
mended, and the Engineering Department takes action against 


Establishment of Factokies. 


1065 


'(n^4 -im y ^ / 

Qieparfcy under sections 353 or 353A, for not carrying out the 
work according to law, and for occupying the building 
without permission. 

Every person who intends (a) to make any addition to a 
building or ( b ) to make any alterations or repairs to a building 
not being a frame-building, or (c) to make any alterations or 
repairs to a frame building, or (d) to remove or reconstruct 
any portion of the building abutting on a street which stands 
within the regular line of such street has to give to the Muni¬ 
cipal Engineering Department notice under section 342 in a 
prescribed printed form (under section 344), specifying therein 
the position of the building in which such work is to be. exe¬ 
cuted, the nature and extent of the intended work and the 
name of the person who will supervise its execution. If 
any notice given under section 342 does not supply all the 
information which the Executive Engineer deems necessary 
to enable him to deal satisfactorily with the case, he, within 
30 days after receipt of the said notice, asks the party con¬ 
cerned to furnish a plan of the building and of the intended 
new work. On the party submitting such a plan, the same 
procedure is followed as described in the preceding paragraph . 

If a plan is submitted by a party to the Engineering De¬ 
partment for a building for human habitation or a factory, 
intended to be erected in a cemetery or a grave-yard no 
longer in use, the Health Department has, under clause (c) 
of section 348 of the Act, to be satisfied before the foundation 
of any such building is constructed that all the excremen- 
titious matter or the carcasses of dead animals and other 
filthy or offensive matter have been properly removed to the 
satisfaction of the Health Department. 

Establishment op Factories. 

Every person who desires to establish any factory, such as a 
flour-mill, an oil-mill, a printing press, an aerated water factory, 
a cabinet factory, etc., in which it is intended that steam, 
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water or other mechanical power is to be employed, has 
to make a written application accompanied with a block 
plan in duplicate showing therein the site of the engine, its 
horse-power and the drainage arrangements, etc., of the 
factory. In reporting upon such applications, the Sanitary 
Inspector has to note (1) the suitability or otherwise of the 
site proposed ; (2) whether the locality is open or thickly 
populated, and whether suitable or not for the purpose and 
whether the factory will prove a nuisance ; (3) the distance 
from the public road and from the nearest dwelling house. 

1 f the site is disapproved on account of its being so 
situated that if would cause or prove a nuisance, the appli¬ 
cation is rejected after the place has been seen by the Execu¬ 
tive Health Officer or his Assistant. If the site is approved, 
then the usual requirements as regards the flooring, drainage 
arrangements, sanitary conveniences, etc., the height of the 
chimney or an exhaust pipe, means of light and ventilation 
and the means of ingress and egress are demanded. As far 
as practicable, factories are not allowed under dwelling rooms 
or in a building the upper floors of which are occupied for 
human habitation. No part of the machinery is allowed to 
be attached to any part of the building, as a safeguard against 
accident. 


While inspecting (under section 396 of the Act) if it is 
observed that a newly established factory, workshop or 
work-place is worked with steam, water, oil engine or other 
mechanical power, without the previous written permission 
of the Municipal Commissioner, and without carrying out 
fully the requirements of the Health Department, action is 
taken by the Health Department under section 390 (1) 
against the offender or offenders. 


If, on inspection of a factory (under section 396), a place 
of public resort, market, or a place in which persons exceed¬ 
ing 20 in number are employed in any manufacture or busi¬ 
ness, or as workmen or labourers, it is found that such pre- 
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raises are without privy or urinal accommodation, action is 
taken by the Health Department, under section 249 of the 
Act, to enforce the provision of the necessary conveniences. 

In the case of smoke nuisance from a factory, workshop or 
work-place or mill, action is taken under section 391 of the 
Act by the Health Department. Since the passing of the 
Bombay Smoke Nuisances Act (VII of 1912), the Factory 
Inspector appointed by Government takes the necessary 
action in this direction. 


Action before the Magistrate. 


The procedure that is adopted in taking action under 
sections 257, 377, 375 and 250 (b) is as follows :— 

When an offence is noted, or any such defects as described 
above are found to contravene the provisions of these sec¬ 
tions, an offence sheet is made out by the Sanitary Inspector 
(entering in column 4 thereof the nature of offence and the 
requirements necessary to remedy it) and submitted to the 
Assistant Health Officer’s office, after being registered in the 
Ward Office. It is usual before serving a notice to address a 
letter to the person in default drawing attention to the nature 
of the offence and requesting him to carry out the require¬ 
ments copied out from column 4 of the offence sheet. Sub¬ 
sequently, a printed notice —under section 257 (1) or 377 or 
375 or under all these three sections—is prepared in 
the office of the Assistant Health Officer, and issued 
under his signature under section 68 of the Municipal 
Act, as empowered by the Commissioner in this behalf. 
The notice if not signed but stamped with the few simile of 
the signature of the Assistant Health Officer is deemed to be 
properly signed and considered legal, under section 487 (1). 

The notice thus prepared is sent in duplicate, with the 
offence sheet, to the Sanitary Inspector for service on the 
party concerned. The Assistant Inspector or Sub-Inspector, 
who holds the authority from the Commissioner under sec- 
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ion 483 of the Act to serve notices and summonses, takes the 
notice to the residence or the place of business of the person 
against whom it is issued and gives or tenders it, as required 
bv section 484 (a), to the party concerned personally. If 
after repeated efforts the party named in the notice be not 
found at home or at his place of business and personal service 
be not effected, the notice is given or tendered to some adult 
male member or servant of his family, as per clause ( h) of 
section 484. If the party resides somewhere in the suburb 
or elsewhere, the notice is served upon him by post under 
a registered cover, as per clause ( c) of section 484. If the 
party keeps in hiding and avoids the service of the notice, 
permission of the Assistant Health Officer is obtained to affix 
the notice on some conspicuous part of the building or land, 
if any, to which the same relates, as per clause (d) of section 
484 of the Act. When the service of the notice is effected 
by the Sub-Inspector or the Assistant Inspector, he makes 
the necessary endorsement under his signature in the form 
printed on the reverse of both the original and the duplicate 
notice. The original is then handed to the party concerned 
and the duplicate brought back with his signature thereon 
as an acknowledgment. In the body of the notice time is 
prescribed in which the party should carry out the require¬ 
ments mentioned therein. After the expiry of the notice, 
the Sanitary Inspector visits the premises and checks all the 
requirements mentioned in the notice. If all the requisitions 
have been fully complied with, the duplicate notice is en¬ 
dorsed and returned to the Assistant Health Officer’s office to 
be filed. If, on the other hand, the notice is partly complied 
with or is not complied with at all, the duplicate notice is so 
endorsed and returned to the Assistant Health Officer 
who passes an order to prepare a summons. Summons 
is then prepared in duplicate, by the Notice and Summons 
Olerk in the Assistant Health Officer's office, on 
forms supplied by the Presidency Magistrate. Simub 
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taneously, information of the Assistant Health Officer 
is prepared in a printed form and also a charge sheet. 
The information is then filed before the Magistrate on the 
next available court day. The Magistrate passes an order 
thereon for the issue of process, and the summons prepared 
in the Assistant Health Officer’s office is presented to the 
Judicial Clerk of the Court, who signs it for the Magistrate. 

Since the issue of Government Resolution No. 
2306 of 24th March, 1914, (General Department), sum¬ 
monses are sent by the Presidency Magistrates to the 
Assistant Health Officers direct, and the same are served 
by the Inspector or Sub-Inspector of the Health Department 
independently of the Police. The service of the summons is 
effected in the same way as that of the notice as per section 
484 of the Act. If the party evades the service of the sum¬ 
mons, an order is obtained from the Magistrate for ‘ substi¬ 
tuted service,’ and the summons is posted on some conspicu¬ 
ous part of the building or land to which it relates. If, 
between the time of the application for the summons and its 
issue and service, it is found that the party has carried out 
all the requirements mentioned in the notice, the service of 
the summons is withheld and, after the Sanitary Inspector 
has satisfied himself that the work has been done satisfacto¬ 
rily, the case is taken as “ complied with before the service 
of the summons,” and the case is withdrawn on the Court 
day. under section 517 of the Municipal Act. A day previous 
to the returnable date of the summons, the Sanitary Ins¬ 
pector again visits, with his Assistant, the premises in 
respect of which the summons was served and checks the 
notice noting in his u Summons Book ” how far the requisi¬ 
tions of the notice have been complied with. These notes 
are subsequently copied in the office charge sheets. 

On the Court day the party, on whom the summons was 
served, appears in person or by a pleader, or bv his agent- 
holding a power-of-attorney, to answer the charge in the 
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gistratc’s Court. The fair charge sheet is placed before the- 
Magistrate and the office charge sheet remains in the hands 
of the Assistant Health Officer, who reads out from it the 
offence with whicli the respondent is charged. If the accused' 
has carried out the work, after the service of the summons,, 
the case against him is taken as “ complied with,” and the 
party is warned and. discharged by the Magistrate. If the 
accused has not done anything to comply with the requisi¬ 
tions of the notice and pleads “ guilty,” he is convicted and 
fined under section 471 of the Municipal Act. If he pleads 
“ not. guilty,” the Magistrate directs the evidence to be 
led and, on taking the evidence of the Sanitary Inspector 
or the Assistant Health Officer, decides the case as he 
thinks tit by inflicting a fine or by warning and discharging 
the accused. 

The fines are paid in the Court the same day, and the total 
amount of tines recovered is paid by the Court into the 
Municipal treasury. Those who have no money to pay the 
fines there and then are allowed a week’s time, and in case 
of default, distress warrants are issued by the Court and 
executed by the Police, with the assistance of a Sub-Inspector 
or an Assistant Inspector from the Municipality, on the pre¬ 
sentation of the warrant. If the defaulter refuses to pay 
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the fine recoverable from him, the Police seize liis goods and 
household furniture, etc., and recover the amount of fine 
by disposing of the goods by an auction sale. 

If after the service of a summons the party fails to appear 
before the Magistrate, a warrant is ordered against him 
and the case is adjourned to the next Court day. The 
warrant signed by the Magistrate is then executed by 
the Police, with the assistance of the Sub-Inspector, who has 
served the summons, and the party is then released on bail. 

A week or ten days after the conviction of the party, the 
Sanitary Inspector again visits the premises with a view to 
finding out if the party has since done anything to carry 


MINlSr^ 



Action before the Magistrate, 


1071 


e requirements mentioned in the notice. If he has. no 
urfcher action is taken. If he has not, then a report to 
that effect is made to the Assistant Health Officer, who issues 
an after-conviction notice, and the same procedure as de¬ 
scribed above is repeated, and the party failing to comply 
with the after-conviction notice is punished under section 
472. wherein a daily penalty is prescribed for each clay the 
party continues to offend by neglecting or failing to comply 
with the requisitions lawfully made upon him. 

The following is the procedure adopted in taking action 
under sections 248 (1) (a), (6), (c), 249, 249- A (a), (6). 

Section 248 (1) 

The Sanitary Inspector inspects a building and counts the 
number of rooms on all the floors and takes a census of the 
occupants thereof. He then counts the number of privy 
seats provided on the premises and takes a note of all these. 
If the premises are without privy accommodation or the 
number of privy seats is insufficient, an offence sheet is made 
out accordingly by the Sanitary Inspector, calling upon the 
owner to provide privy accommodation or an additional 
privy of as many seats as would be necessary in the propor¬ 
tion of one seat for every set of five rooms or twenty persons. 
The Assistant Health Officer then addresses a letter to the 
owner concerned to provide such additional privy or water- 
closet accommodation as may be proscribed, or to urge his 
objections, if any, in fifteen days. If the letter remains 
un-replied to for a fortnight, a reminder is sent to the party. 
In the meantime, references are made by letter to the Muni¬ 
cipal Engineering, Water and Drainage Departments as re¬ 
gards structural alterations that would be necessary for the 
location of privy seats, the pressure of water and the drainage 
arrangements of the premises. On receipt of replies, a letter 
is addressed to the Municipal Commissioner (with copies of 
replies from the Departments, and of the party’s letter, 
if any, urging his objections) to apply to the Standing 
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Committee for their approval to a notice being issued. 
After such approval is given, a notice is prepared in 
the Assistant Health Officer’s office, and the same pro¬ 
cedure as detailed above is adopted thereafter in taking 
further action. 

In the case of action under clause (6) of section 248 (1). 
the same procedure as above is observed. 

For action under clause (c) of section 248 (1). the Sanitary- 
Inspector has to note and report the insanitary features and 
the grounds on which the existing privy is considered objec¬ 
tionable and requires to be converted into a water-closet. 
An offence sheet is submitted by the Sanitary Inspector and 
the rest of the procedure is the same as above. 

Section 249 :—In the case of action taken under this 
section, the procedure is the same as under section 
248 (1). 

Section 249-A In taking action under this section, the 
procedure is the same as in respect of section 248, with the 
only exception that no reference is made in this case to the 
other Departments of the Municipality. 

For action under section 381, the first step is to take a 
sample of water for analysis from the well, tank, ditch or 
pool. After the receipt of the result of the analysis from the 
Municipal Analyst, an offence sheet is prepared by the Sani¬ 
tary Inspector and submitted to the Assistant Health Officer s 
office to issue a notice to clean or fill up such well, tank, 
ditch or pool. The Assistant Health Officer prior to the issue 
of the notice addresses a letter to the party to carry out the 
requirements mentioned in the offence sheet, failing which an 
application is made to the Municipal Commissioner to get the 
Standing Committee s approval to a notice being issued under 
this section. On obtaining such approval, a notice is pre¬ 
pared and sent to the Municipal Commissioner for his 
signature and served on the owner and the same further 
procedure is then adopted as above. 
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In the case of action Under sections 372 (e), (/), 384 (b) and 
390 (1), no notices are issued, but a direct summons is applied 
for on the submission of an offence sheet by the Sanitary 
Inspector. The summons is then served and further proceed¬ 
ings are taken in the Court as described above. 

The procedure in taking action under sections 379 and 
379 A is as follows :— 

Tl^e Sanitary Inspector takes a rough census of all the 
rooms of the house or chawl against which it, is intended to 
take action for over-crowding, and if he finds that the place is 
over-crowded, he prepares, under section 379, a notice which, 
after being signed by the Assistant Health Officer, is served, 
with a form of certificate, on the party concerned, who has to 
fill up the form and return it to the Assistant Health Officer 
within seven days. If the party fails to do this, a complaint 
is filed before the Magistrate under section 379, and he is 
summoned before the Court for non-compliance. The Magis¬ 
trate then passes an order or convicts and fines the defaulter 
under section 471. If the party furnishes the required in¬ 
formation, the Sanitary Inspector visits the premises with the 
certificate and verifies the measurements of each room and 
takes an independent census of each room, either early in the 
morning or after 9 p.m. If on verification the statement 
given by the party does not agree with the result of the census 
taken, the matter is reported to the Assistant Health Officer, 
who files an information (in the same way as described above) 
before a Magistrate, who orders the issue of a process. The 
party then appearing in Court, the Magistrate gives an order 
to abate the over-crowding in ten days time, under section 
379-A of the Municipal Act. Failure to comply with this 
order renders the party liable to the penalty prescribed under 
section 471 of the Act. 

As a rule, action is taken generally against the owner of 
a house and in his absence against the person who receives 
the rent of the said premises, or who would be entitled to 
as 
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receive the rent thereof if the premises were let; against 
an agent or trustee who receives such rent on behalf of the 
owner ; against ah agent or trustee who receives the rent 
of, or is entrusted or concerned with, any premises devoted 
to religious or charitable purposes ; and against a receiver, 
sequestrator or manager, appointed by any Court of com¬ 
petent jurisdiction to have the charge of, or to exercise the 
rights of the owner of, the said premises, under section 3 
(m) of the Act. 

Complaint of offences for which the Health Department 
has to take action should be made before a Presidency Magis¬ 
trate within three months next after the commission of such 
offence, under section 514 (c). 

If an offender under the Municipal Act declines to give 
his name and address, the Sanitary Inspector or his subordi¬ 
nate, under section 522, asks for the co-operation of the Police 
who arrest the offender under section 516 of the Act. 

If any offender, placed before the Magistrate for contra¬ 
vening the provisions of any of the sections of the Muni¬ 
cipal Act or for not carrying out the requirements lawfully 
demanded of him, disowns the liability and respon¬ 
sibility under section 477 of the Act, or proves his inability 
to carry out the work for want of sufficient funds, he is let 
off under section 500. 
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METEORO LOGICAL InSTRIJ MKNTS. 

Meteorology is the science of the weather, which word in 
itself denotes the general condition of the atmosphere, and 
especially of that portion of the atmosphere near the surface 
of the earth. 

In the pursuit of meteorology, two duties present them¬ 
selves, viz., the accurate observation of various phenomena, 
e.g., temperature, pressure, wind, humidity, cloud, <fcc., and 
secondly, the practical interpretation of the data obtained. 

To be of practical value, all observations made in various 
parts of the world must be comparable and reduced to a 
common standard. 


Temperature. 


Temperature must be distinguished from heat, which is 
a thing something objective, whereas temperature is a 
mere condition of a body temperately heated or cooled. 

ft is measured by thermometers, the principle actuating 
them being the expansion and contraction of certain bodies 
with change of temperature. Liquids are best suited for 
ordinary purposes, as gases expand too much and solids 
too little to indicate small differences of temperature. Gases 
and solids are however used for temperature purposes. 

Mercury and alcohol are the two liquids most commonly 
used ; the former because of its low specific heat, equal ex¬ 
pansion at different temperatures, its low freezing-point, 
viz., 37'9° F., and its high boiling-point, viz.. 675-1° F. ; and 
alcohol is used, because it does not freeze at the greatest 
known cold at atmospheric pressure. 

For these reasons, mercury is used for recordiug fairlv 
high temperatures and alcohol for low ones. 
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A thermometer consists of a capillary glass tube of uni¬ 
form bore, hermetically sealed at one end and blown out at 
the other into a bulb which is filled with alcohol or mercury, 
the expansion or contraction of which is measured by a scale 
marked either on the tube itself or the frame to which it is 
attached. There are four steps in the manufacture of a ther¬ 
mometer, viz*, (1) Calibrating the tube or dividing it into two 
parts of equal capacity. (2) Filling the bulb or tube with 
mercury or alcohol and expelling all air by heat. (3) Curing, 
i.e., laying aside the instruments for a year or so after they 
are filled and before graduating. This permits contraction 
of the glass and so prevents displacement of zero as, if 
graduated too soon after filling, thermometers read too 
high after a few months. Of recent years, however, this 
process of curing by laving aside has been obviated by means 
of the annealing oven, in which the tube is rapidly cooled 
from a temperature of 320° F. to atmospheric temperature 
in 14 days. (4) Graduation. In order to mark off a scale 
of temperatures, two points must be taken. These two 
points are zero and boiling-point. 

In England and America, zero is the temperature ob¬ 
tained by mixing equal parts of snow and sal ammoniac. 
On the continent of Europe, zero represents the temperature 
of melting ice, a temperature 32° F. higher than that ob¬ 
tained by the former method which was first introduced 
by Fahrenheit. Consequently, when a Fahrenheit scale 
thermometer is put into melting ice, its scale will read 
at 32°. 


Both in England and on the continent, the other fixed 
point is obtained by noting the temperature reached by water 
boiling in a metal vessel at the ordinary atmospheric pressure 
of 29* 921 inches or 760 m. m. mercury. 

Having noted carefully the manner in which these fixed 
points are obtained, we may pass on to the three scales in 
common use. 
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tlie continent the space between zero and boiling- 
point is divided into 100 parts, and this division is known as 
the Centigrade or Celsius scale. Another scale introduced 
by Reaumur exists, in which the space between the extremes 
is divided into 80 parts only. 

In England and America, however, where the Fahren¬ 
heit scale is in general use, the space between zero and boil¬ 
ing-point is divided into 212 parts. Owing to the different 
methods employed in obtaining zero, the temperature of 
melting ice on the Fahrenheit scale is 32° F.; therefore 100° 
C. or 80° R. equal 212° F. less 32, that is to say 180° F.; there¬ 
fore 1° F = f° C or |° R. 

To convert Fahrenheit degrees into 0. or R., one must 
first deduct 32, and then multiply by the relative value of 
the two degrees — 


F. X C.=(F— 32) f=*e. 
F. x R.— (F—32) £=R. 


Conversely, C. and R. degrees may be altered into Fahren¬ 
heit bv adding 32 after multiplying by the ratio value. 

C. X F.—2 C. ■+- 32. 

R. X F.~f R. + 32. 

To convert Centigrade into Reaumur, multiply by i ; 
or to convert Reaumur into Centigrade, multiply by $ . 

The Fahrenheit and Centigrade scales agree at- 40°. 

The boiling-point of a liquid is the temperature at which the 
pressure of its vapour equals that of the atmosphere upon it, 
and is influenced by (1) the nature of the liquid, (2) the pres¬ 
sure on it; the lower the pressure, the lower the boiling-point ; 

(3) the nature of the vessel in which it is contained ; the boil¬ 
ing-point is higher in a glass vessel than in a metal one ; 

(4) the air dissolved in the fluid which lowers the boiling- 
point and (5) substances in solution which raise the boiling- 
point. 
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There are many varieties of thermometers in use, including 
standard thermometers, ordinary, maximum and minimum, 
self-recording and radiation thermometers. 

A standard thermometer is merely one made with very 
great care to secure accuracy. Unless intended for use in 
very cold climates, it is usually made to contain mercury. 

Ordinary thermometers should be occasionally checked 
against a standard one. They usually contain mercury. 

Maximum thermometers ..There are several well-known 

forms. 

Philips maximum is a mercurial thermometer; it is so 
manufactured that a small bubble of air is introduced into 
the tube in such a manner as to separate a portion of the 
mercury from the remainder. To set the instrument, the 
bulb-end is lowered and the instrument is gently tapped 
until the detached portion almost joins the rest of the column. 
The instrument is placed in the horizontal position with, 
if anything, a slight depression of the bulb-end. On the 
temperature rising, the mercury expands and rises up the 
tube pushing the detached portion forward in front of it. 
On the temperature falling, the portion detached by a bubble 
of air is left behind. 

In reading the instrument, the end of the detached portion 
furthest from the bulb records the highest temperature 
reached. 


Negrettis is also mercurial and is suspended in the hori¬ 
zontal position also. In this the detachment of a portion 
of the mercury is brought about, not by a bubble of air, 
but by a slight contraction of the lumen of the tube, which 
does not interfere with the expanding mercury but yet pre¬ 
vents the return thereof, as the molecular attracti6n of the 
metal is insufficient to enable it to pass the obstruction. 
To set the instrument^ gently tap it when the bulb is lowered, 
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^4/ gently swing it. The extremity of the detached portion 
la rthest from the bulb shows the highest temperature reached. 
Minimum ihermometerss — There are two main patterns 
(1) Rutherford's thermometer . — The bulb and part of the stem 
are filled with alcohol in which a glass index is placed. When 
the temperature falls, the alcohol contracts and the capillary 
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rutherford's thermometer. 

attraction of the liquid draws the index back with it to¬ 
wards the bulb. On the temperature rising, the alcohol 
flows past the index leaving the temperature, opposite the 
end of the glass index farthest from the bulb, as the lowest 
temperature recorded. The instrument should be set in a 
nearly horizontal position, with the bulb-end slightly lower. 

To set it ready for use., unhook it from its supports and 
raise the bulb-end and let the index fall to the top of the 
column of sjlirit. 

(2) Casella’s minimum is a mercurial thermometer arid con 
tains no steel or other index. It consists of an ordinary 
thermometer tube, which at the bottom-end communi¬ 
cates with a tube of much larger bore, at the end of which 
is a small chamber whose inlet is larger than the bore of the 
main tube or thermometer. 

When the temperature falls, the mercury withdraws in the 
indicating tube only, and if it rises, then the mercury passes 
through the easier broad bore tube into the chamber and 
does not pass up the main or thermometer tube. 

The instrument is hung horizontally. 
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'o set it, raise or lower fche bulb-end so as to fill most of 
he indicating tube and empty the chamber. 

Registering thermometers :— 
The oldest is probably that 
made by James VI and bears 
his name. The tube of the 
instrument is long and U 
shaped. One limb of the tJ 
ends in a bulb and is known 
as the cold tube ; the other 
ends in a small chamber 
which contains some air : this 
is known as the hot tube. 

The bend of the U and a 
portion of each tube contain 
mercury. The bulb and both 
tubes above the mercury con¬ 
tain alcohol. In both tubes 
there is a steel index. 

The instrument is hung in 
the vertical position. 

To set it, use a magnet 
and gently draw down each 
index until it rests on the 
surface of the mercury. 

If the temperature rises, 
the alcohol in the bulb ex¬ 
pands and pushes the Hg. 
down in the cold leg and up 
in the hot leg. If ohe tem¬ 
perature falls, the alcohol 
contracts and the air in the 
chamber at the top of the 
hot leg forces the Hg. down 
in it and up in the cold leg 


six’s thermometer. 
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each case the reading is taken from the level of the 
lower end of the index. The temperature scale reads down¬ 
wards in the cold leg and upwards in the hot leg. Occasion¬ 
ally alcohol oozes past the mercury and runs from the cold 
to the hot leg ; this throws the reading entirely wrong and 
the instrument should be sent to the- maker to remedy it. 


Self-recording Thermometers. 

Richards Frere's . — In this, the bulb is a long, curved, flat¬ 
tened tube filled with liquid or two strips of metals of differ¬ 
ent co-efficients of expansion soldered together which tend 
to straighten on a rise of temperature and, being connected 
with a long lever, record rises and falls of temperature on a 
tracing paper worked by clock-work. It needs frequent 
comparison with a standard thermometer. 

Many thermometers now record variations automatically 
on sensitized paper. 


Causes of Interchange and Variations of 
Temperature. 


An interchange of temperature between bodies heated to 
different degrees takes place owing to conduction, convection 
and radiation. 

By conduction is understood the communication of heat 
trout - particle to particle in the same body. Its progress 
is gradual and not instantaneous as is the case in radiation. 
The best conductors are the metals. Solids are better than 
liquids and the latter better than gases, but both liquids 
and gases as well as glass and wood are bad conductors. 

Convection is the mode by which heat is transmitted through 
a fluid and the movements of the air to which we apply the 
term wind ; the currents of the sea are also due to convection, 
which depends on the alteration in the density of the particles 
which causes them to rise to the surface when heated and 
vice versa when cooled. 
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Land and sea breezes are due to convection : the land 
during the day becomes warmer than the ocean and by 
radiation it imparts its heat to the air above it and this heated 
air rises allowing colder air from the sea to take its place. 
During the night, the land and sea both grow colder and the 
former more rapidly than the latter owing to the high speci¬ 
fic heat of water, and consequently, the relative temperatures 
of the two being now reversed, a breeze blows from the land 
towards the sea. 

Radiation. Heat can be transmitted from one body to 
another without altering the temperature of the intervening 
medium. Heat thus propagated is said to be radiated. The 
property of radiating heat is not confined to luminous bodies 
such as fire, or a red hot ball, but bodies of all temperatures 
radiate heat. Certain laws apply to radiation of heat, 

(a) Radiations take place in all directions from a body. 

(b) In a homogeneous medium, radiation takes place in 
a right line, but in passing obliquely from one medium into 
another, as from air into glass, rays are refracted just as rays 
of light are. 

(c) Radiant heat is propagated in vacuo as well as in air. 

The intensity of radiant heat is (1) proportionate to the 

temperature of the source ; (2) inversely as the square of 
the distance from the source ; (3) less, the greater the obli¬ 
quity of the rays with respect to the radiating surface. 

Solar radiation. -The most intense of all sources of heat 
is the sun : the heat rays from which falling on the land are 
arrested at the surface, the amount of absorption depending 
on the conducting power of the soil ; but on water, the rays 
penetrate some distance below tlie surface. 

An idea of the intensity of the sun’s rays is obtained by 
placing a maximum thermometer direct; in the sun s rays. 

In order to prevent loss of heat by reflection, the bulb and 
one inch of the stem are blackened with lampblack. The 
thermometer is placed in vacuo in a glass case. 
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t should be placed about 4 feet from the ground away 
from walls, trees and houses. 

At the same time a maximum thermometer is similarly 
exposed away from trees, etc., but in th shade and not in 
vacuo. The excess of the temperature of the black bulb 
°ver that of the surrounding air, as measured by the ordi¬ 
nary maximum thermometer, is an approximate measure 
of the actual sun s rays. 

Terrestrial radiation .— The heat received by the earth is 
again radiated from it, and as a result of this alternate ab¬ 
sorption and radiation the mean temperature of the earth 
seldom varies. 


As soon as the sun sets, the earth begins to radiate heat 
into space and thus to become chilled. This chilling process 
however is modified by (a) the presence of clouds which 
radiate back the heat to the earth, ( b ) the deposition of dew 
by which a large amount of: latent heat is set free, (c) the 
presence of a wind which lessens the rapidity at which the 
earth cools owing to the fact that the earth comes in con¬ 
tact with the air of the upper as well as the lower strata of 
the atmosphere due to the movements caused by the wind, (d) 
the surface of the earth which receives a certain, amount of 
heat from the air in contact with it, and also by (e) radiation 
downwards from the air above it. 

Similarly, the radiation of heat from water is modified, 
because (1) water has greater specific heat and, therefore, cools 
more slowly than land, (2) the cooler particles of water sink 
and are replaced by warmer ones and this process is very 
slow ; thus the temperature of the surface of the water can 
only be lowered by the temperature of the whole mass falling, 
which will require a longer or shorter time depending on the 
depth of water. 


The loss of heat due to terrestrial radiation is measured 
by placing a minimum thermometer on short supports about 
4 inches high from the ground, preferably on a grass plot. 
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Should snow lie on the ground, it can be placed directly 
on the snow. 

At the same time a minimum thermometer is exposed 
in the visual way and the difference between it and the one 
laid near the ground is recorded as the amount of terrestrial 
radiation. 

Due to the distance of the sun from the horizon, the tem¬ 
perature of a place varies from hour to hour. The mean 
temperature of the day is determined in most observatories 
by recording the height of the thermometer at every moment 
of the day by photography. 

Failing this, it can be estimated— 

(1) by taking readings at two hours of the same name, e.g.. 
8 a.m. and 8 .p.m, or 9 a.m. and 9 p.m.; the mean of these 
readings more or less approximates the true mean ; 

(2) from three daily observations at say : 6 a.m., 2 p.m. 
and 9 p.m. 

The daily minimum temperature is about 1 hour before 
sunrise and the maximum about 2 hours after noon. 

The mean temperature of a place is determined by adding 
the mean temperature for several months and then dividing 
by the number of the months embraced bv the observa¬ 
tions. 


In exposing a thermometer it is essential to see that a 
constant circulation of air is kept up round the thermometer 
bulb and that this air has not just previously passed over a 
very hot or a very cold surface ; the bulb must also be pro¬ 
tected from the direct rays of the sun and from radiation 
from objects in the immediate vicinity. To meet these re¬ 
quirements, a Stevenson's screen is used largely. It con¬ 
sists of a box on legs 4 feet high. The sides are lowered 
and the roof ridged and it is open below. It should be placed 
at least 20 feet away from any building or wall. 

Maximum and minimum thermometers are usually read 
once a day, viz., at 9 a.m. 
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The Barometer or Measure of Weigh]’. 

♦ 

The atmosphere at sea-level exerts a pressure of about 
14*64 lbs. per square inch. 

It can support a column of mercury 29 ■ 92 inches high. 
Taking the density of water as 1 and mercury as 13*59, 
he column of water sustained would be 33 * 9 feet. 

Similarly, the atmospheric pressure can sustain a column 
of alcohol 42 4 feet. 

For general use mercury is 'chosen, as it is portable and the 
tube containing it is not so unwieldy as in. the case of water ; 
moreover, in the water barometer the space above the water 
s not a true vacuum, as it very nearly is in the mercurial 
barometer. 

In its simplest form, a barometer consists of a glass tube 
about 33*36 inches long, closed at one end and open it the 
other. The tube is one inch in circumference. It is completely* 
filled with mercury and then inverted with its open end 
downwards in a vessel containing mercury, great care being 
taken to see that no air enters the tube. The tube being 
held in a vertical position, the column of mercury in it sinks 
and, after oscillating for some time, finally comes to rest at 
a point about 30 inches above the mercury in the trough. 
The space thus left between the mercury and the top of the 
tube is known as a Torricellian vacuum. 

Certain precautions must be adopted in filling a baro¬ 
meter, amongst which are - 

(a) The mercury used must be pure, (6) the tube must 
be perfectly dry ; otherwise, any moisture present rises as 
vapour to the top of the tube and forms an atmosphere 
depressing the mercury ; (c) the mercury must be boiled 
to expel air and moisture, and ( d) the tube must be of uni¬ 
form calibre. 

The siphon barometer consists of a bent tube of uniform 
calibre : one of the branches is much longer than the other 
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The longer branch which is closed at the top is filled with 
mercury, while rhe shorter branch which is open serves 
as a cistern. The difference between the two levels is the 
height of the barometer. 

The cistern barometer. —The tube, as previously described, 
is filled with mercury and inverted into a vessel or cistern 
also containing mercury, and the whole is fixed to a scale. 

There are certain sources of error in the ordinary cistern 
barometer— 

(a) Capillarity, (b) Capacity, (c) Temperature, (</) Height 
and ( e ) Index. 

(a) Capillarity .—The effect is to depress the column of mer¬ 
cury, the amount of depression varying with the internal 
diameter of the tube. The smaller the diameter, the greater 
the error. 

The correction is always positive. 

(b) Capacity. —This error is the result of the rising and 
falling of the mercury in the tube and the consequent ever- 
varying level of mercury in the cistern. 

It is evident that given a tube of mercury standing in a 
cistern of the same metal, a fall of the column must pro¬ 
duce a rise in the level of the mercury in the cistern. 

If, therefore, the scale of the instrument be laid off from 
zero at any fixed point in the cistern, the readings will 
be wrong at .every point, but one. The movements of the 
column will always be too small in the ratio which the area 
of the cistern bears to the area of the tube. 

Various devices have been proposed to overcome this. 

Capacity correction. —The ratio between the area of the 
tube and the cistern is noted and recorded on the scale, 
capacity . On the scale there is always a certain height 
which is correctly marked ; this may be called the neutral 
point. Now, if the mercury falls below this, the height read 
will be too great, because the level of the mercury in the 
cistern is above zero ; and vice versa . To apply this correc- 
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tion, multiply the difference between the observed height 
and the neutral point by the capacity correction and add 
it to the reading when the column is higher and subtract 
when it is lower than the neutral point or height. 

Kew pa ttern . — No attention is paid to the mercury in the 
cistern, but the graduations on the scale are only in nominal 
inches, being shorter than true inches from above downwards 
in proportion to the relative size of the tube and cistern. 

Fortin pattern of barometer differs from the ordinary 
barometer in the shape of the cistern which consists of 
a glass cylinder through which the mercury can be seen. 
This is closed at the top by a box-wood disc fitted on the 
under-surface of the brass cover. Through this passes the 
barometer tube which is drawn out at the end and dips 
into the mercury in the cistern. The bottom of the cistern 
is made of leather and can be raised or lowered at will by 
means of a screw. Attached to the top of the cistern is a 
small piece of ivory tapering to a point (called the fiducial 
point). Before taking a reading of the barometer, the mer 
curv in the cistern should be raised or lowered until it just 
touches the fiducial point. The error seen in the ordinary 
barometer is removed by laying off the scale from the extre¬ 
mity of this fiducial point. The inches marked on the scale 
are true ones. 

A barometer should be placed indoors in a good light 
but not in the sun, and it should be suspended vertically. 

To read a barometer . — For accuracy it is necessary to use 
a vernier or sliding scale running parallel to the principal 
scale. A vernier in general use is one in which 25 divisions 
of the vernier are equal to 24 divisions of the barometer scale. 
And since each division of the barometer scale = 0 05 inch, a 
vernier division will thus be less than a main scale division by 
1 

- -— 0*002 inch. 
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The longer branch w hich is closed at the top is filled with 
mercury, while the shorter branch which is open serves 
as a cistern. The difference between the two levels is the 
height of the barometer. 

The cistern barometer. - The tube, as previously described, 
is filled with mercury and inverted into a vessel or cistern 
also containing mercury, and the whole is fixed to a, scale. 

There are certain sources of error in the ordinary cistern 
barometer— 

(a) Capillarity, (b) Capacity, ( c) Temperature, (ct) Height 
and (e) Index. 

(a) Capillarity .—The effect is to depress the column of mer¬ 
cury, the amount of depression varying with the internal 
diameter of the tube. The smaller the diameter, the greater 
the error. 

The correction is always positive. 

(b) Capacity .—This error is the result of the rising and 
falling of the mercury in the tube and the consequent ever- 
varying level of mercury in the cistern. 

It is evident that given a tube of mercury standing in a 
cistern of the same metal, a fall of the column must pro¬ 
duce a rise in the level of the mercury in the cistern. 

If, therefore, the scale of the instrument be laid off from 
zero at any fixed point in the cistern, the readings will 
be wrong at.every point, but one. The movements of the 
column will always be too small in the ratio which the area 
of the cistern bears to the area of the tube. 

Various devices have been proposed to overcome this. 

Capacity correction ,—The ratio between the area of the 
tube and the cistern is noted and recorded on the scale, e.g., 
capacity ^ r >. On the scale there is always a certain height 
which is correctly marked ; this may be called the neutral 
point. Now, if the mercury falls below this, the height read 
will be too great, because the level of the mercury in the 
cistern is above zero ; and vice versa . To apply this correc- 
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tion, multiply the difference between the observed height 
and the neutral point by the capacity correction and add 
it to the reading when the column is higher and subtract 
when it is lower than the neutral point or height. 

Kew pa ttern .—No attention is paid to the mercury in the 
cistern, but the graduations on the scale are only in nominal 
inches, being shorter than true inches from above downwards 
in proportion to the relative size of the tube and cistern. 

Fortin pattern of barometer differs from the ordinary 
barometer in the shape of the cistern which consists of 
a glass cylinder through which the mercury can be seen. 
This is closed at the top by a box-wood disc fitted on the 
under-surface of the brass cover. Through this passes the 
barometer tube which is drawn out at the end and dips 
into the mercury in the cistern. The bottom of the cistern 
is made of leather and can be raised or lowered at will by 
means of a screw. Attached to the top of the cistern is a 
small piece of ivory tapering to a point (called the fiducial 
point). Before taking a reading of the barometer, the mer 
cury in fhe cistern should be raised or lowered until it just 
touches the fiducial point. The error seen in the ordinary 
barometer is removed by laying off the scale from the extre¬ 
mity of this fiducial point. The inches marked on the scale 
are true ones. 


A barometer should be placed indoors in a good light 
but not in the sun, and it should be suspended vertically. 

To read a barometer. — For accurac} r it is necessary to use 
a vernier or sliding scale running parallel to the principal 
scale. A vernier in general use is one in which 25 divisions 
of the vernier are equal to 24 divisions of the barometer scale. 
And since each division of the barometer scale = 0 05 inch, a 
vernier division will thus be less than a main scale division by 
1 

-* 0*002 inch. 
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The scale lor reading the height of the column of mercury 
is divided into inches, tenths and half-tenths (^,) of inches ; 
and, to obtain more accurate readings than the scale alone 
allows, a sliding scale or vernier is attached, which serves 
to indicate the amount of space occupied by the Hg. be¬ 
tween the half-tenth lines. The vernier scale is divided 
into 25 equal parts, which correspond to 24 half-tenth divi¬ 
sions on the barometer scale ; consequently, each division 
on the vernier is less than a half-tenth division on the 
barometer scale, and is therefore ^ of J,, inch— 002 inch. 

To use the vernier, adjust it so that its lower edge just 
corresponds with the top of the meniscus of the mercury. If 
the lower edge exactly corresponds with one of the smaller 
divisions of the main scale, then this division represents the 
exact reading of the barometer. 

But if the lower edge of the vernier does not so correspond 
exactly, then one must follow up the scale until the point 
is reached where a vernier division and a principal scale 
division do exactly coincide. 

Now count off the number of vernier divisions between 
this point and the lower edge and add the result to the read¬ 
ing shewn on the principal scale and so obtain the reading 
corresponding with the top of the mercury. 

Having read the barometer with the aid of a vernier 
there are certain corrections which it is necessary to apply.—- 

(1 ) Index error .—This lies in the instrument itself; 
it is generally the same at all parts of the barometric scale 
and is very small. It may be positive or negative, the fact 
being usually stated on a certificate. 

(2) Capillarity .—The correction is always positive. These 
two errors are often grouped together and an inclusive figure 
is given in a certificate with the barometer. 

In the siphon barometer, errors for capillarity and 
capacity do not exist and are, therefore, not allowed 
for. 
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(c) Correction for temperature .—T wo corrections have 
to be made here, one for the expansion of the mercury, and 
the other for that of the brass. 


For purposes of accurate comparison, all readings should 
be reduced to 32° F. or 0° C. 

Mercury expands on heating and contracts on cooling. 
The co-efficient of expansion is 0*0001 for every degree F. 
rise of temperature, i.e., a given volume of Mg. at 32° F. in* 
creases 0 0001 of this volume for every rise of 1° F. above 
32° F. 

To correct, use formula — 

Indicated height. 

Height ==?-—--— 

I X ’0001 (t—32) 

e.g., Barometer reads 29*452 inches ; Thermometer 2° F. 
Find height at 32° F. 

29*452 29*452 

Heights--=- 

1 * 0001 X 30 1*003 

=29* 363 inches. 

The index is made of brass, and this also expands on heating 
and contracts on cooling. 

The necessary corrections can be obtained from a special 
table. 

(d) Correction for height .— For purposes of comparison; 
all barometric readings are reduced to mean sea-level. 

As a rule, mercury falls about 1 inch for every 900 feet as¬ 
cended — i.e ,, aboutryfo) or 0*001 inch for every foot ascended, 
and this amount multiplied by the number of feet ascended 
must be added to the observed height, if the place he above 
the standard level. Temperature falls about 1° for every 
300 feet ascended. 

Aneroid barometer , i.e., a barometer without a liquid. 
It consists of a metal box from the interior of which the air is 
exhausted. Any increase of atmospheric pressure compresses 
69 
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the box and the motion is by suitable levers made to move 
tlie hand on the face of the aneroid. It can never be relied 
upon for fixed stations, as it may work extremely well for a 
time and then go hopelessly wrong. Checked against a 
standard barometer frequently, it is valuable in measuring 
altitudes. It should always be read in one position and not 
at one time hanging and at another lying flat. 

To ascertain the altitude by a barometer .—Read the aneroid 
to the nearest of an inch. Subtract the upper station 
reading from the lower. 

Neglect the decimal point and multiply by 9. Result is 
in fecit. 

Note. if temperature is above 70, or upper barometric 
reading is below 26, then multiply by 10. 

Another method :— 

(1) Take the mean of the barometric readings of the upper 
and lower stations. 

(2) Take the mean of the temperatures of the upper and 
lower stations. 

(3) From a table hud the height of a column of air which 

will at this mean pressure and temperature support 
1 m.m. of mercury. 

(4) Multiply this by the difference between the two baro¬ 
metric readings. 

(5) Result is in meters. 


Recording Barometers. 


Many varieties of recording barometers are made. One 
by Richard Freres consists of a series of aneroid bones, the 
movements of which are magnified by a long lever, on the 
end of wlncli is a marker which records on a cylinder, rotated 
by clock-work, the varying motions of the barometer at any 
particular time of the day (24 hours). 
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The. term implies the amount of vapour present in the 
air and also the ratio of this to the amount which would 
saturate the air at the actual temperature. 

The amount of vapour in the air is not a measure of its 
humidity, for the air is for the most part drier in summer 
than in winter, although the amount of vapour present is 
much greater. 

At all ordinary temperatures, water gives off vapour and 
it evaporates into dry air as into a vacuum, but the volume 
of the resulting moist air is greater than that of the original 
dry air. 

The higher the temperature of the air, the greater the 
pressure of the water vapour, i.e., the amount of moisture 
which the air can hold is constantly varying with its tem¬ 
perature. Thus at 32° F. a cubic foot of air can take up only 
2* 10 grains of aqueous*vapour, while at 100° F. it can take 
up as much as 19’ 84 grains. When the air is so full of mois¬ 
ture that it can hold no more, it is said to be saturated. 

The volume of moist air is greater than that of dry air, 
c.g a cubic foot of dry air at 60° F. weighs 536*3 grs. and 
can take up 5‘77 grs. of water. The product, however, is not 
one cubic foot of moist air weighing 542*1 grs. but 1*0176 
cubic feet, and a cubic foot of the same moist air weighs 
only 532 • 7 grains. 

As a rule, the water present is only about 70 or 75 % of the 
amount required to saturate it, but if the air is cooled, the 
same amount of aqueous vapour may suffice to saturate it, 
e.g .. 100 cubic feet of air, three parts saturated at a tempera¬ 
ture of 70° F., would hold 600 grs. of aqueous vapour;-if 
for some cause or other the temperature of the air be reduced 
to 61 c F., then that volume of air would, become quite satu¬ 
rated, because at that temperature it could only hold 600 grs,; 
and if the temperature be still further reduced, say to 56°F, 


1092 


Sanitation tn India. 


<SL 


it could only hold 500 grs. and the difference therefore {viz., 
100 grs.) would be deposited as mist, dew or rain. 

In perlectly pure air, a pressure of vapour may be main¬ 
tained greater than that corresponding to the temperature 
of saturation. 

It is on the presence of solid particles of dust in the air 
that the formation of mists and fogs depends ; the precise 
degree of mist or fog depending on the amount of dust pre¬ 
sent and on the size and constitution of the particles. Such 
atmospheric dust probably consists of line salt particles 
from the sea, meteoric dust, products of combustion, and 
animal, vegetable and mineral matter. 

When the number of dust particles is large or their size is 
considerable, aud the quantity of vapour condensed is 
small, we get the phenomenon of a town fog or so-called dry 
fog. 

Sea fogs probably occur in air, which is comparatively 
dry, because the nucleus in their case consists largely of 
salt grains derived from spray or surf which have a great 
affinity for moisture. 


The formation of dew is analogous; it is formed by the 
condensation of aqueous vapour ou the ground or ou blades 
of grass, instead of round nuclei of dust in the air as is the 
case in fogs. The earth cools at night by radiation and this 
reduces the temperature of the air in its vicinity and at length 
a, point is reached when the air, at that particular tempera¬ 
ture, is unable to support the amount of water vapour con¬ 
tained in it and consequently the surplus is deposited as 
dew. The particular temperature at which this deposition 
occurs is known as dew-point, and it is from the determination 
of this that the amount of moisture present in the air is calcu¬ 
lated. 


The instruments used are known as hygrometers and 
there are several patterns. Some give the . information 
required in a direct manner, c.g., Denied’s, Regnault’s and 
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^4/others require certain calculations in order to 
result, e.g., the dry and wet bulb thermometers. 


Direct Hygrometers. 


Daniell’s hygrometer consists of a bent glass tube supported 
on a stand. At the end of the rectangular bends is a bulb. 
One bulb is of black glass and contains ether, and a thermo- 



daniell’s hygrometer . 

meter the Stem of which is visible in the tube above. The 
other bulb and the remainder of the glass tube contain 
the vapour of ether, and the bulb itself is covered with 
muslin. 

To use the instrument .—The muslin is wetted with ether 
and by its evaporation the temperature of the bulb is low¬ 
ered ; this causes a condensation of the ether vapour in the 
tube and bulb, and as a result an increase of evaporation 
from the ether in the black bulb with, in consequence, a 
lowering of the temperature in that bulb. As soon as the 
temperature of the black bulb sinks to the dew-point, then 
the black surface is dulled by the deposit of atmospheric 
vapour and this temperature is at once road off by means 
of the contained thermometer. 
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A thermometer is generally attached to the stand and 
the temperature of the adjacent air. 

On account of the low boiling-point of ether, this hygro¬ 
meter cannot be used in very hot climates. (The boiling 
point of ether is 36° 0. or 97° F.) 

The temperature at the moment of the. deposit of moisture 
on the ether bulb is really a little lower than the dew-point ; 
if, however, the instrument be left alone and the temperature 
noted at the moment of the disappearance of the dew, the 
mean of the two readings will give the correct dew-point. 

Regnault*$ hygrometer is a modification of Daniell’s. 



R EON A V JUT’S H YGRO ME T ER. 

It consists of two thin glass tubes A and B, corked at one 
end and fitted into two thin silver thimbles suspended on 
a stand ; a thermometer is placed in each, the stems of which 
pass through the corks. 

The tube A contains some ether, and a glass tube opening 
below the ether passes through the cork and is open to the 
air. It is connected with an aspirator. 
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iPfco use the instrument .—The cock of the aspirator is t urned 
on. air is drawn through A and the temperature is noted 
the moment the silver thimble becomes tarnished with mois¬ 
ture : this represents the dew-point. 

IHne’s hygrometer is a very simple form. It consists of a 
wooden stand in which is a vessel containing ice-cold water ; 



Pine's hygrometer. 

from this proceeds a pipe leading to a space containing a 
thermometer. The roof of this space is covered in by black¬ 
ened glass. 

Cold water passes through the space beneath the glass 
plate, until the glass becomes dull from moisture deposited 
on it. The moment this occurs, the temperature of the 
contained thermometer should be read off. 

Sanssure's depends for its action on the fact that a human 
hair elongates when moistened and contracts on being dried. 
The hair is deprived of all grease by washing it in ether or 
in liquor potass®, and it is then fastened at one end and to 
the other end is attached a small weight to stretch the hair. 
It passes round a movable axis, which carries a lever point¬ 
ing to a graduated arc. As the hair expands or contracts, it 
rotates the axis and indicating lever. The arc is graduated 
first for perfectly dry air— 0, and then for air saturated with 
moisture—100, and the intervening space is graduated 
accordingly. 
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The wet and dry bulb thermometer consists of two ther¬ 
mometers set in a frame side by side. The bulb of one of 
these is covered'rrith muslin which, fay the aid of a piece 
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THE WET AND DRV BULB HYGROMETER. 
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sk and a small receptacle for water placed under the 
thermometer, is kept constantly wet. 

If the air is saturated with moisture, no evaporation takes 
place from the wet bulb and its reading will be the same 
as that of the dry bulb thermometer which gives the reading 
of the ordinary temperature of the air If, however, the 
air be not saturated, evaporation takes place from the wet 
bulb, thereby lowering its temperature. 1 he drier the ait 
the faster the evaporation taking place, and consequently 
the greater the cooling and the fall in the thennometei. 
In frosty weather the muslin may be hard, in viuidi case 
one must merely brush it over with water. 

From the wet and dry bulb readings the dew-point can 
be calculated, and from the dew-point the weight of water 
present in th^ air. 

The dew-point can be very roughly ascertained {a) bv 
taking it to be as much below* the wet bulb reading as that 
is itself below the dry bulb reading ; or (b) by the use of 
Glaisher’s factors, thus : Take the difference between the 
dry and wet bulbs : multiply that by the factor opposite 
the dry bulb reading ; deduct the product from the dry bulb 
reading and the result is the dew-point. 

Precautions in using the wet and dry bulb .thermometers » 

(1) Both thermometers must be exactly alike. 

(2) Free circulation of air must be maintained round the 

wet bulb. 

(3) The vessel containing the water should be small and 

placed some inches from both bulbs. 

(4) The muslin must be kept thoroughly moist, but not 
allow a collection of water at the bottom of the bulb. 


Example of the working of Glaisher’s Factors. 


Dry bulb reading 
Wet bulb „ 


40 

30 
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Factor opposite dry bulb reading of 40=2' 29. 
Then, 

40-36 — 4 

4x2-29= 9-I6- 1 

40— »' 16 = 30-84° 

Glaisher’s Factors. 
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Reading 
of Pry 
bulb 
Therm. 

Factor. 

Reading 
of ..Dry 
bulb 
Therm. 

Factor. 

Reading 
of Dry 
bulb 
Therm. 

Factor. 

Reading 
of Dry 
bulb 
Therm. 

Factor. 

0 

10 

8* 78 

0 

33 

301 

56 

1*94 

0 

79 

1 • 69 

It 

8-78 

34 

2*77 

57 

1 * 92 

80 

J * 68 

12 

s- 7g 

35 

2- 60 

58 

1*90 

81 

1 • 68 

IS 

8* 77 

30 

2* 50 

59 

1 * 89 

82 

l * 67 

14 

8* 70 

37 

2*42 

60 

1*88 

83 

1*67 

15 

8* 75 

38 

2- 36 

61 

1 * 87 

84 

1*66 

16 

S' 70 

39 

2*32 

62 

1*86 

85 

1*65 

17 

8* 62 

R> 

2*29 

63 

1 * 85 

86 

l * 65 

18 

8* 50 

41 

2*26 

64 

1*83 

87 

l * 64 

19 

8* 34 

42 

2 23 

65 

J * 82 

88 

l * 64 

20 

8* 14 

43 

2*20 

66 

1* 81 

80 

1 63 

21 

7*88 

44 

2*18 

67 

1*80 

90 

1*63 

22 

7* 00 

45 

2*16 

68 

1*79 

91 

1*62 

2.3 

7*28 

40 

2*14 

69 

1*78 

92 

1*62 

24 

0* 92 

47 

2*12 

70 

1* 77 

93 

1-01 

25 

6* 53 

48 

2*10 

71 

1-70 

94 

1*60 

20 

6* 08 

49 

2*08 

72 

1* 75 

95 

1*60 

27 

5* 61 

50 

2*06 

73 

1 * 74 

96 

1*59 

28 

5* 12 

51 

2*04 

74 

i * 73 

97 

1 * 59 

29 

4* 03 

52 

2*02 

75 

1- 72 

98 

1* 58 

SO 

4* 15 

53 

2*00 

76 

1*71 

1 99 

1*58 

31 

3* 60 

54 

1*98 

77 

1* 70 

j 100 

1*57 

32 

3 32 

55 

l * 96 

78 

1*69 

1 



Rainfall. 


As the clouds consist of particles of water, they are con¬ 
stantly raining ; but between the clouds and the earth there 
is usually a non-saturated belt of air or region, where these 
particles of water, when small, are evaporated before they 
reach the earth. The physical cause of rain is the sudden 
chilling of comparatively warm moist air, either by its ascent 
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ato the upper and colder regions of the atmosphere or by 
its contact with cold mountain slopes, ft has been estimated 
that one gallon of rainfall, by its condensation from vapour 
into liquid form, gives out latent heat enough to melt 
75 lbs. of ice. The condensation of one grain of aqueous 
vapour gives out enough heat to raise 536 grains of water 

1° C. 

To collect and measure the rain, rain-gauges are used. 
There are several forms of gauges. The simplest consists 
of a copper funnel leading to a bottle or receiver in which 
the rain is collected and from which it is drawn and mea¬ 
sured. The funnel has a sharp circular rim and is gene¬ 
rally either 5 or 8 inches in diameter ; the rim should be 
truly horizontal, else the gauge will catch too much or too 
little according to the direction and force of the wind. The 
tube leading from the funnel to the bottle should be long 
and narrow so as to lessen loss by evaporation. 



RAIN-GAUGE. 


The best position to place the gauge is on the ground 
about one foot above the level of the eaith, in an exposed 
position free from trees, houses, etc. No object ought to 
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^subtend a greater angle with the horizon than 20° in any 
direction from the gauge. Others, however, contend that 
the best position is to bury it in the earth making its top 
just even with the surface of the ground. 

More rain is collected on or near ground level than on the 
top of a building , or on a stand at a height above the ground. 
This has been ascribed to the fact that the rain drops, which 
are generally colder than the layers of the air which they 
traverse, condense the aqueous vapour in these layers and 
therefore constantly increase in volume ; hence more rain 
falls on the surface of the ground than at a certain height. 
But it has been objected that the excess of the quantity of 
rain which falls over that at a certain height is six or seven 
times that which could arise from condensation, even during 
the whole course of the raindrops from the clouds to the 
earth. The difference must therefore be ascribed to purely 
local causes ; and it is now assumed that it arises from eddies 
produced in the air about the rain-gauge which are more 
perceptible the higher it is from the ground ; and as these 
eddies disperse the drops which would otherwise fall into 
the instalment, they diminish the quantity which it re¬ 
ceives. In any case it is clear that, if raindrops traverse 
moist air they will, from their lower temperature, con¬ 
dense, aqueous vapour and increase in volume, and vice 
versa. 


Snow and hail collected in the rain-gauge can be melted 
for measurement bv adding a known volume of warm 
water* and deducting that quantity in subsequent calcula¬ 
tions. 

To calculate the quantity of rain intercepted by the rain-gauge, 
the rain collected in the Receiver is measured in a graduated 
glass vessel, the divisions of which correspond to k inches 
and j^th inches, marked in proportion to the area of the 
gauge, which should always be either 5 or 8 inches in dia¬ 
meter. 
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For example .-- The gauge is 8 inches in diameter. 

The area of the opening, therefore, is II p- or <5 ? x 0-7854; 

=16x3-1416 ; • 

=50 - 2656 sq. inches; 
=29-08 fluid oz. 

Therefore, place 29" 08 fluid ounces of water into the glass 
measure and mark off the level of the surface of the water. 
This mark represents one inch of rain in that particular 
8-inch gauge. The height marked off is then sub-divided 
into jijth of an inch, etc. 

The measuring glass must be held quite level when taking 
readings. Readings are best taken at 9 a.m. The gauge 
should be overhauled occasionally to see if there is any sign 
of leakage or damage. 

The amount of rain which falls varies very much, of course, 
with the place. In Itngland and Wales the average rainfall 
is 33-76 inches ; in Scotland 46*56 ; in Ireland 38*54. 

Other things being equal, most rain falls in hot climates, 
for there the vaporisation is most abundant. The rainfall 
decreases, in fact, from the equator to the poles. So also 
the quantity, varies with the season. In Paris, in winter, it 
is 4 - 2 inches, in summer 6- 3. 

The heaviest annual rainfall of any place is oil the Khasi 
Hills in Bengal, where it is 600 inches. 

The rainfall diminishes with the height of a station above 
the sea-level at the rate of 3 or 4% for each 100 feet above 
the sea-level. 

An inch of rain on a square yard of surface--!' 67 gallons, 
or 22-622 gallons per acre or 10 tons. 
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APPENDIX A. 

USEFUL MEMORANDA (Sanitary Record Diary), 

AtR. 

The average composition of atmospheric air may be taken to be as 
follows ■> 


Nitrogen 

Oxygen 

Aqueous vapour 
Argon 

Carbon dioxide 
Ammonia .. 
Ozone 
Nitric Acid 


Vols. per 1000. 
. 771'2694 

206'5940 
. 14*0000 

7*7906 
0'3200 
0-0080 
0*0015 
0-0005 


Air mixed with other gases, or holding in suspension organic or in- 
organic substances, is considered impure. 

The gaseous impurities are chiefly— 

Carbon dioxide (in excess), 

Carbonic oxide, 

Oarburetted hydrogen, and 
Sulphuretted hydrogen. 

The suspended impurities are chiefly—* 

Seeds of plants, 

Spores of fungi, 

Bacteria, and 

Dust (organic and inorganic). 

The quantity of carbon dioxide (carbonic acid) present is a convenient 
test of the purity of air as regards the ventilation of rooms. 

Air should be considered unfit for respiration when it contains more 
than 0'06 percent. 

The chief sources of carbon dioxide in the air of rooms are respiration 


and (combustion. 

Ail adult man gives off from O' 5 to 0* 7 cubic foot of carbon dioxide in 
one hour, whilst he inhales from 16 to 18 cubic feet of air. 

An ordinary gas burner consumes as much air as three men, and gives 
off about U cubic feet of carbon dioxide, 4J cubic feet of watery vapour 
and 1£ grains of sulphuric acid per hour. 

An oil lamp requires as much air as one man and gives off about | cubic 
foot of carbon dioxide per hour. 

A candle requires half as much air as one man, and gives off 0*3 cubic 
foot of carbon dioxide ]>er hour. 

The quantity of moisture in wholesome air should not be less than 40 
per-cent, of saturation. 
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expired air contains about- 5 percent* less oxygen and a little more than 
4 percent, more carbon dioxide than that which is inhaled. 

From 25 to 40 ounces of water is passed off from the lungs and skin of a 
person in twenty-four hours, 

iso conclusion can be drawn from the number of bacteria present in air. 
The number is smallest after a fall of rain or snow, and very markedly 
increased during a dry wind. 

The weight of a cubic foot of atmospheric air is *08072 lb. 

The cubical expansion of air for each degree of increase in. temperature 
is, according to Regnaulfc 

Fahrenheit scale = *0020301 
Centigrade scale = * 003665 

VENTILATION- 

To ventilate rooms without causing draughts, air should be moved at 
the rate of not more than 2*5 ft. to* 5 ft. per second, when the tempera¬ 
ture is from 55 to 0 deg. Fall. 

Dr. Parkes gives the following rule for determining the amount of fresh 
air necessary to dilute the impurities in the air of rooms sufficiently to tvn. 
der them harmless : — 

Let e = The quantity of carbon dioxide exhaled by an adult per hour 
(=0*6 cubic foot). 

r —The quantity of carbon dioxide per cubic foot permissible in whole 
dbme air (say 0*0006). 

R — The quantity of carbon dioxide per cubic foot in the air natur¬ 
ally ( CO .0004). 

Q — The volume of air, in cubic feet, to be supplied per hour, 
c 

Then 4 ps-. 

• r — R 

This rule gives 3,000 cubic feet per hour when r — 0*0000. 

Taking this quantity as being necessary’ for each |H?rson in the room, 
per hour, a space of 1,000 cubic feet should be allowed for each individual 
that the air may bo changed at the rate of three times per hour. At this 
rate no inconvenience will be felt through draughts. 

The minimum cubic space which should be allowed is :■— 

Living rooms (day rooms) . 600 cub. ft. per head. 

Dormitories .. ,, .. .. .. 1,000 

Hospitals .1,300—1,500 .. „ patient. 

Stables . 1,600 .. „ horse. 

The usual cubic space allowed in public buildings is :~ 

Ba tracks .. .. .. .. 600 cub. ft. per head. 

Military hospitals . 1,200 

Civil hospitals .. . 850—1,200 

Poor Law Board dormitories .. . . .. 300 

The ventilation of a room should take place in such a way that the ex¬ 
halations of its occupants, etc., do not mix with the fresh air supply. 
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Tlie inflow of air must be properly diffused ami notr permitted to pass 
direct from the inlets to the outlets in merely local currents and draughts. 

Fresh air should be admitted at a low level and discharged at the ceiling, 
the natural ascent of air being rapid owing to its temperature. 

-With a temperature of 70 deg. Fah., the temperature of the air expelled 

from the lungs is from 85 deg. to .M deg. Fah. 

The heating of a room should always tie distinct from its ventilation, 
j pj n !, rendered unfit for respiration by raising its temperature suffl- 
f'x'enlly to effectively heat the room. For heating purposes, radiant, 
iipof jg the healthiest- 

The fresh air supply should be proportionate to the extract ton. 

The combined areas of the inlets should Ik- at least equal to, and pre- 
hi »aief than, that of the outlet shafts. 

I ° ^nle< shafts are objectionable, as they harbour dirt and are difficult 

of aoecss^^ air inlet shafts are preferable to one or two largo 

^“rriev distribute the incoming air much tetter 

° The inlets should he pUM »^vc the level of the people's heads. 

t Commissioners on Improving the Sanitary Condition of IWota 
1 , 1,1 Hospitals, in their report (1861), recommend the following areas of 

inlets and. fnr each 60 cubic feet in the contents of the room. 

I ,i , lfnr mom'll on upper floor,1 square i nch per 50 enbMfeet contents. 
Room nevt below. 1 square inch per 65 cubic feet. Room on lower floor, 
Square inch for each 60 cubic feet contents. 

CALCULATION OF AURAS. 


Triangle. 

Area = Half the product of base and 

height. 

This may bo obtained by multiplying 

the base by the height and halving the 

product, or by multiplying the base 
by half the height or the height by half 
the base. 



3 95 * 


Quadrilateral or Four-sided Figures. 



Rectangle and square (in both of which 
all angles are square). 

Area The length multiplied by the 
breadth. 
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Bhomhus or rhomboid (in which 
t he opposite sides are parallel). 

Area The base multiplie<l by 
the perpendicular height. 
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Trapezoid (In which two sides only 
are parallel). 

Area — The mean length of the parallel 
sides multiplied by the perpendicular 
distance between them. 


Trapezium (which has none of its 
sides parallel). 

Area = Half t he sum of the pc r- 
pendhulars multiplied l>y the diago¬ 
nal cm which thev fall. 




Globe or Sphere, 

Volume = Cube of diameter multiplied by 
one-sixth of 3'1410 (he., ‘5230), or Area of 
circle having same diameter as sphere multi¬ 
plied by two-thirds the diameter. 


Segment, of a Sphere. 

Volume = Area of base multiplied by two- 
thirds of the height. 



70 
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Ellipse . 

Area = The long and short diameters mul¬ 
tiplied together and the result multiplied 
by * 7854. 


Area — Square of diameter multiplied by 
• 7854, or square of radius multiplied by 
3* 1410. 

Note. —The area of a circle is equal to that 
of a triangle whoso base and altitude are 
equal to the circle’s circumference and radius. 




Segment of a Circle. 

Area — The cube of the height divided 
by twice the length of the chord added to 
two-thirds of the product of chord, and 
height or the area of the sector winch 
has the same arc, Less the area of the 
triangle formed by the radii and the 
chord. 

Note.—W hen the segment is greater than a somi-cireie, fin'd the area 
of the circle and deduct the area of the smaller segment. 

Hector of a Circle. 

Area = Half the product of the arc multi* 
plied by the radius, or length of arc multi¬ 
plied by half the radius, or the number of 
degrees in the arc multiplied by the area of 
the circle and divided bv 300. 



Circumference of an Ellipse " Multiply half the sum of the two dia¬ 
meters by 3’1416. 

Any figure bounded by right lines *5$ Divide into triangles and take the 
sum of their areas. 

Cubic capacity of a solid triangle = Area of triangle X depth. 

„ „ cone or pyramid » Area of base X J height. 
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The metric system of weights and measures. 

The initial unit of the Metric System is the metre, or unit of length, 
which -wAs intended to represent one tin-millionth part, of the earth’** 
quadrant, or one forty-millionth part of the circumference of the earth 
aroiind the poles. In reality the British standard metro is the distance 
at a temperature of 0° 0., between two fine lines on a bar of iridic- 
platinum in the possession of the Board of Trade. The uultiples and 
sub divisions of this and all\he other units are obtained by the use of 
decimals, and. for l his reason the system is also known as the decimal 
Mjntetn. Tire multiples are designated by the Greek prefixes, <hka = K); 
kecto ■« 100; kilo dsp 1,000 : myria «|0,000. For the sub-divisions, Latin 
prefixes aw employed ; drei 1 TO; centi l 10 ; miUi ■ 1/1,000. Thus, 
for measures of length we have the expressions given in the following 
table, which also shows the abbreviations employed, and the equivalents 
in the Imperial standards of measurements:- ♦ 


1 Myrianiotre. 

Mym. 

=S 10000*0 M. »* 

6"213? miles. 

! Kilometre 

Km. 

1000*0 M. 

0*6214 mile. 

l Hectometre 

Hm, 

- 100*0 M. 

109*361 yards. 

1 Dekametre 

Dkrn. 

10-0 M. 

32*8084 feet. 

1 M cire 

M. 

1*0 v. 

39*3701 inches. 

1 Decimetre 

dm. 

o ( M. 

3*937 „ 

l Centimetre 

cm. 

0 01 M. 

0 *3937 inch. 

1 Millimetre 

mm. 

0*001 M. 

0*0394 ,, 

1 Micron 

u. 

"0*000001 M. 

0 000039 „ 


The unit of mass in the metric system is the Gramme. This was derived 
from the metre, and represented the weight of one cubic centimetre of 
water, or the quantity of distilled water, at its maximum density, 4° C. 
(39*28F), which would fill the cube of one hundredth part of a metre, 
ft is now officially defined as the one-thousandth part of the cylindrical 
iridic-platinum standard kilogram weight in the possession of the Board 
of Trade. The relative value of the gramme, together with its multipu s 
and sub divisions, as compared with the Imperial standards of weight, 
may be seen from the following table ;— 


1 Myriagram 

Mygm. 

— 10000*0 Cm. ^ 22*0461 pounds. 

l Kilogram 

Kgm. 

~ 1000*0 Cm. 2*2046 „ 

1 Hectogram 

Hgm. 

100*0 Cm. — 3*6274 ounces. 



avoir. 

1 Dekagram 

Dkgm. 

— 10*0 0m. -•=154 * 32 36 grain s. 

1 Gramme 

Cm, 

1*0 Cm. =* 15*4324 „ 

1 Decigram 

dgm. 

0*1 Cm. -= 1*6432 „ 

1 Centigram 

i'.gm. 

- 0*01 Cm. = 0*1543 grain. 

l Milligram 

mgm. 

- 0*001 Cm. 0*0164 „ 


From the unit of mass (the gramme) is derived the unit of the measure 
of capacity, or Litre. It is represented by the capacity at 0° G. of u 
cylindrical brass measure in the possession of the Board of Trade. This 
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Litre measure at o° 0* has a capacity corresponding to tbe volume at 
4° C, of 'a kilogram of disi illect water, the weighing being made in air but 
reduced by calculation to a vacuum. The multiples and 8ub*d$visidhs ot 
the Lit iv, with their equivalents in Imperial fluid measure are . — 


1 

Myriditre 

Myl. *= 

10000*0 

L. ' = 

2199*76 

Imperial g 

[aliens. 

1 

Kilolitre 

Kl. ~ 

1000*0 

L. .•= 

219*976 

,, 

» 

l 

Hectclit re 

HI. = 

100*0 

L. W* 

21*9976 

„ 

>> 

1 

Dokalit re 

Did. = 

10*0 

L. = 

2*1998 

„ 

ft 

l 

Litre 

L. = 

1*0 

L. =*• 

35*196 

Imperial 

ounces. 

fluid 

1 

•Decilitre 

ci 1 • 

0* l 

L. = 

3*5196 

, 

, 

1 

1 

dentil iiie 

Millilitre 

cl. =ss 

0*01 

L. = 

0* 352 

Imperial 

ounce. 

fluid 


(Mil) 

ml. = 

0*001 

L. = 

0*0352 

, 


1 

Decimil 

dm I. = 

0*0001 

L. 

1 * 689 

Imperial minims. 

1 

Centimil 

Cinl. r*\ 

0*00001 

L. = 

0* 109 

Imperial minim. 


For all ordinary purposes of calculation, the cubic centimetre may bo 
taken asequivalent to the millilitre, the exact relation being ay 1 : O’ 99984. 
These, which are the smallest measures of rapacity commonly used, arc too 
large for expressing conveniently the smallest doses prescribed. The 
Board of Trade, therefore, has authorised the use of the term Mil for the 
millilitre, and has further authorised two sub-divisions of this measure, the 
Decimil and Centimil. Thus the objection, urged by some, that the metric 
system has no measures suitable for prescribing and dispensing purposes, 
is obviated. Glass measures with these 1 graduations can now be obtained. 

For a comparison of the values of some of the more frequently employed 
expressions of t he two systems, the. following may bo found convenient for 
reference :—- 
Length - 

,1 mm. (millimetre) — 1/25 of an inch. 

1 cm. (centimetre) — 2/5 of an inch. 

1 inch — 25*4 millimetres or 21 centimetres. 

Mns*— 

1 mgm. (milligram) — 0’01543 grain (or approx. 1/01 grain) 

1 gm. (gramme) = 15' 1323 grains. 

1 kgm. (“ kilo ” or kilogram) 21b. 3{ oz. avoirdupois. 

I pound avoirdupois - 453*592 grammes. 

1 ounce avohdupc is — 28* 35 gnmires. 

I grain 0*0048 gramme or 04’ 8 milligrams. 

Capacity-— 

l centimil 0*17 minims (approx.) Imperial measure. 

1 decimil 1 * 7 minims (approx*) Imperial measure, 

1 c. c. (cubic centimetre) (or l mil) =16*9 minims, Imperial measure. 

1 L. (litre) -33’ 196 fluid ounces (35 fl. oz., 1 fl. dr., 34 min.), Imperial 
measure 
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1 11. ounce, Imperial measure 28* 12 cubic centimetres. 

1 pint. Imperial measure --568* 34 nibio centimetres. 

1 gallon, Imperial measure ®=4* 546 litres,or 10 lb, avoirdupois of pure 
water at 62° F., and Under an atmospheric pressure of 30 inches of 
mercury. 

FACTORS FOR CONVERTING FROM ONE SCALE TO THE OTHER. 

To convert, grammes into grains .. . .. X l o'*432 

„ ,, „ ounces, avoirdupois .. .. X 0 * 03527 

,, kilograms into pounds .. .. . . X 2 *2040 

„ grains into grammes .X 0*0048 

,, avoirdupois ounces into grammes .. .. x 28*35 

„ ti*oyounces into grammes . . .. .. X 31*104 

„ cubic centimetres into fluid oiuictv, Imjx riel x 0*0352 

M litres into fluid ounces, Imperial .. .. x 35*2 

„ fluid ounces into cubic centimetres .. X 28*42 

„ pints into litres .. .. .. .. 0*568 

,, metres into inches .. . .. .. X 39*37 

,, inches into metres .. .. .. x 0*0254 

THERMOMETERS. 

Wab.rndie.it t Centigrade and llmunmr. 

This table shows the relationship between these three iherifiometric 
scales at certain temperatures. 

To convert degrees F. into degrees C., deduct 32, multiply by o and 
divide by 9, 

To convert degrees (!. into degrees F., multiply by 9, divide by 5 and 
add 32. 

To convert degrees F. into degrees R., deduct 32, multiply by 4 and 
divide by 9. 

To convert degrees R. into degrees F., multiply by 9, divide by 4 and 
add 32. 

Freezing point 32 F. ; O 0 C.; and 0° 

Boiling-point 212° F.; 1.00° C. ; and 80° 


F. 

212 

200 

150 

112 

110 

108 

106 

105 

104 

103 

102 

101 

101 


O. 

100 

93 

65 

44 

43 

42 

41 

40 

40 

39 

38 

38 

38 


R. 

80 

74 

52 

35 

34. 

33 

32 

32 

32 

31 

31 

30 

30 


E. 

R. 

F. 
95 
94 
92 
90 
88 
80 
84 
82 
80 
78 
70 
74 
72 


0. 
35 
34*4 
33* 3 
32*2 
31*1 
30 

28*9 

27*8 

20*7 

25*6 

24*4 

23*3 

22*2 


R. 

28 

27 

26 

25 

24 

24 

*23 

22 

21 

20 

19 

18 

1 
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0. 


n. 


100*5 

38*1 

30*4 

100 

37*8 

30*2 

09 * 5 

37*5 

30 

99 

37*2 

29*8 

08*4 

( Body letn 30*9 
Lperature 

29*5 

98 

30*7 

29*3 

97 5 

36*4 

29 l 

97 

30* 1 

28*9 

90*5 

35*8 

28*7 

96 

35 * 0 

28*4 

95*5 

35*3 

28*2 


F. 

70 

08 

00 

04 

02 

GO 

58 

50 

54 

52 

32 


C. R. 


211 

20 

18*0 

10-7 
15' 0 
14‘4 
13*3 
12*2 
U* 1 
0 


16 9 
16 
15 

14 

13 
12 
11 
10 
9 
8 
0 


Square or Land Measure. 

144 sq> inches *=.■. one sq. foot. 

9 ,, feet „ yard. 

30 J „ yards „ rod, : pole or perch, 

10 rods „ chain. 

40 ,, „ rood. 

4 roods —- n acre. 

J I'oirdupoix Weight. 

-•=- «me ounce. 

,, pound. 

= ,, stone. 

- „ quarter. 

—- ,, bund vex lweigh fc. 


10 drachma eh 

10 ounces 

14 pounds - 

28 „ 

4 quarters -- 

20 hundred weight 

Circular Measure . 
Diameter of a circle X 3*1410 

,, squared X *7854 


ton. 

Circumference, 
area of circle. 


cubed 

20 ounces 
One cubic inch 
„ gallon 
„ cubic foot 
35-943 0. feet 


10 centimeters 
1 litre 
1 kilograin 
1,000 kilograms 
1 square metre 
8 kilometers 


X 3* 1410 -- surface of sphere. 

X *5236 solidity of sphere. 

Waier. 

* one pint. 

*0301 lb. 

10 lbs. 

0*23 gallons. 

= one ton. 

Hough C omfHtrimns. 

~ 4 inches. 

==■■■ 11 pints. 

= 21 lbs. ' 

1 ton. 

pt 10 sq. feet. 

— 5 miles. 
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Extract from the Resolution by the Oonernn.mt of India, Department of 
Education, “ SanitaryNo. 888 - 008 of 2$rd May, 101 4. 

0. The sanctioned strength of the superior Hanitary organisation in 
fmli& now is 

(a) A Sanitary Commissioner with the Government of India. 

(b) A Baderiologiea 1 Department com prisin g.•- 

(i) thirteen laboratory appointments distributed as follows:— 

Central Research Institute .. 1 Director and 3 Assistants. 

Bom buy Bacteriological Labors* 

tor y • * 1 Director and 2 Assistants. 

King Institute of Preventive 
Medicine, Madras .. 1 Director and 1 Assistant. 

Pasteur Institute, Kasauli .. \ Director and 1 Assistant 

Pasteur Institute, Goonoor .. J Director and l Assistant. 

(ii) Fifteen new appointments recently sanctioned for the 
prosecution of research work and direct investigation in 
the field. 

(r) The following establishments under Local Governments 



Sanitary 

Com¬ 

mission¬ 

ers. 

raw* 

p' '■" 

Deputy 

Sanitary 

Com¬ 

mission¬ 

ers, 

Health 
Officers (a) 

1 

Sanitary 

Engineers. 

Province. 

1st 

class. 

1 

2nd 

class. 

1. 

Sanitary 
Kngi-' 
i neers. 

| Deputy j 
! or 
Assistant! 
Sanitarv! 
Dngi- ; 
neers. 1 

Mad ras 

1 

3 

12 

19 

1 

6(6) 

Bombay ($) 

1 

5 

4 

9 

1 

Bengal 

l 

! Hd) 

0 

17 

1 

O 

United Provinces .. 

1 

i 4 

11 

17 

1 

3 

Punjab 

1 

2 

1 2 

5 

1 

1 

1 

Burma 

| 1 

2 

4 

10 

2(«) ! 
2 </) | 

Bihar & Orissa 


| 3 

2 

8 

1 

Central Provinces .. 

l 



2 

1 

Assam 

m 

i 



m 


North*Wesl Fron¬ 
tier Province 

1(17) 

i 

1 

m 


Delhi 

1(0 


3(i) 

i 

•• 

Total 

11 

26 

45 1 

94 

10 

10 



































Appendix B 

Appointment*! of H* alth Officer in Presidency towns and Simla ^ 
are not included. 

Five of these are temporary appointments. 

In addition to the Officers shown in this statement, the Director, 
Vaccine Institute, Belgaum, is also a Sanitary Officer. 

(//) There is also a temporary appointment. 

(r) Temporary. 

(/) One of these is temporary. 

(</) The Administrative Head of t he Medical Department is also the 
8 nitary O' >m mhsioner. 

( h) Taore are also four 3rd class Health Officers in the province. 

(i) The Sanitary Commissioner with the Government of India is also 

Solitary Commissioner, Djlhi, 

(?) Two of these are temporary. 

In their resolution, dated the 23rd May 1912, the Government of India 
provided fora large increase in th number of Deputy Sanitary Commission¬ 
ers and for the appointment of Health Officers (of the first-class for larger 
Municipalities and of the second-class for the smaller towns) on the lines 
of detailed proposals received from Local Governments. Twelve additional 
appointments of Deputy Sanitary Commissioner, thirty-five appointments 
of Health Officer of the first class and a large* addition to the number of 
second-class Health Offi • *rs were sanctioned in 1012 and 1913, the entire 
cost of the additional Deputy Sanitary Commissioners on the basis of the 
scale of pay fixed for Indians and half the cost of tin* Health Officers being 
met by Imperial grants. The Government of India also advised JiOcal Govern¬ 
ments to take powers, where these did not exist, to require a Municipality 
to appoint a Health Officer and to veto the appointment of an unfit per¬ 
son. Such powers already exist in the Bombay Presidency, and have 
recently been taken by legislation in Bengal. Simultaneously, the Govern¬ 
ment of India recommended Hie system in force in Madras, whereby « vei v 
Municipality is required to employ one or more trained Sanitary Ins]actors 
in proportion to population. Sanitary Inspectors are now being em- 
ptoved in large numbers in towns. In addition, the Civil Surgeon in every 
district is the Sanitary Adviser of the local authorities and in most pro¬ 
vinces controls the Vaccination staff. The provision of an increased 
staff of Sanitary Engineers is engaging urgent attention. 

The Government of India attach great importance to the organisation 
of voluntary agencies and have recently made a grant of Rs. 20,000 
(€1,333), a sum equivalent to that, given by the Bombay Government, to 
the Bombay Sanitary Association, which was founded in 1903, and now has 
corresponding branches in several districts and Native States. 
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